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Retinoid receptor agonists having rctinoic effects 
or regulatory effects of increasing or suppressing 
retinoid actions. The agonists include compounds 
represented by genera) formulas (I) and (IT). 
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* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY. - AVAILABLE. VIA OFFLINE PRINT' * 

AB The title compds. (I; R1-R5 = H or lower alkyl or adjacent 2 groups of 
R1-R5 form together with the carbon atoms of the Ph ring to from 5- to 
6-membered ring optionally 1 or .gtoreq.2 alkyl groqps; X '= CR6:CH, 
CH:CR7, NR8C0, CONR9 , C ( : CHR1 0 ) , CO , or NR11; R6-R11 = H lower alkyl) and 
(II; R21-R24- = H or lower alkyl or adjacent 2 groups, of . Rl -R5 form 
together . with the carbon atoms of the Ph ring to from 5- to 6-membered- 
ring optionally 1 or .gtoreq.2 alkyl groups; R25 = H, lower alkyl), which 
are retinoid receptor agonists' having retinoic effects or regulatory 
effects of increasing or suppressing retinoid actions, are prepd. These 
compds. are useful for the prevention and/or treatment of cancers 
, diabetes, arteriosclerosis, bone diseases, rheumatism, and autoimmune 
diseases. Thus, 4-[l-(l,2,3, 4 - tet rahydro- 1 , 1,4, 4 - tet ramethy'lnaphthalen^- 
yl ) vinyl ] benzaldehyde was condensed with 2 , 4 -thia zolldinedione in the 
' presence of piperidine and AcOH in toluene under reflux at 120. degree, to 
give the title compd. (III). Ill in vitro promoted the di f f erent iat ion " of 
HL-60 cell to granulocyte by 2.8, 6.4,- and 89% at 10-8,. 10-7 and 10-6 M, 
resp. , and 76, and 84, and 92% in the copresence of 3. times. 10-9 M Am80, 
resp. 
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m m ». 

##)fife# fc. L -c* 6 ilw 1 1 m-f 5 t> <t) fo 5 „ 

mm&m ftm*&4iimftm tt z<om#> xmm* ^mi¥m &*r u -c * . ' 

■Cl£^*Hfc«* : Wtr^ $ >A«i*fls. ffil'itJi'. 4*W)Bg 61-22047 4HS«-*»«r' 
HPS 61-76440 ^&«iatt(05fc&$Erai^. Rtf^-r — • *zf • ^ v='^->. 
IrvU • >T 5 * h V — (Journal of Medicinal Chemistry, 1988, Vol. 31, No. 11, 
p. 2182) iz&m'oit&toti: t' . H^frdfeJifEffl r^IBb $ iit 

C&JXLli, it-r- l\s • }• 7 (all-trans) ■ Vf// y»lt ^iflS^F*3lw^^t"t" 
5W^y?--^-/<-77U- (Evans, R. M. , Science, 240, p. 889, 
1988) ilMi-SV^y W (RAR)l^'y jtf> Kfc LT^Lt, 

aa as »<tfes -v^tijNBiasE/j: 5 r. <b #9? $n-cv^ 

(Petkovich, M. , et al. , Nature, 330, pp. 444-450, 1987) „' Uf/y>S$tH» 
4. ft.® tt*r*"-r5±-IB<k-&4fe ( W X. i£ , 4- C (5. 6. 7, 8-tetrahydro-5, 5, 8, 8- 
tetramethyl-2-naphthalenyl) carbamoyl] benzoic acid: Am80 i?) . t> , l^^"/ 

^ ^mtmm\z rar' a ~ 1 #*"*$ft-o^3 

" 1 
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(Hashimoto, Y. , Cell struct. Funct. , 16, pp. 113-123, .1991 ; Hashimoto, Y. , 
et al. . Biochem. Biophys. Res, Commun. , 166, pp. 1300-1307, 1990 £r#fiR). 

L tr t/"» 5 a* x. t~ »• I'H^ffl ©i,§i> <b ti^i* L WiSi-^* EX t *±v * 

UfVW K^l^ffllMi LTtt, 4-[5H-2,3-(2,5- v^^/V-2,5- -^*ir 
/)-5-* ^W^^y [b, e][1.4]v J T-fe' t e >-ll--r/U] 2c.g.#f£^ 4-[l, 3- ^ 
t K n -7, 8- (2, 5--^ 5- ^ J ) -2- V -2H-1, 4— < >- y' v^Tif t° V 

-5- 4 ]- 3c &■* B£ *e <b* w^yy^Tt'fvii^^si^nt^s 

(PCT/JP96/2709, [IISS^IIB W097/11061), ^nb^ib^^li; -^tlg ffcti / 

isT/ -T ^S^^SfStt^fgmtwO^-Cfl, L/f/^KX ut7'^- (RXR, 
9-cis-U^y >-g?£- y K<hi-5)(75^?£7ivlEPJ ^tL-X^^o ^ J 4 KX U- 

7)^l^$nfc(Mangelsdorf, D.J. et al. , Nature, 345, pp. 224-229) „•. U^y-f 
K X u-tr^^ — (RXR) f±, — (RAR) 0[57i\ 

> D 3 ^^rt uir7°^— ^> fl§Jtf5{t!t^Hg-^i-5 t i^ni PPAR &D^co{£<7> 

^ d dr •> > i- <d ±m-m>k m « ^ ^ffl(D§gm5r^i^i-sr<!:^^^b^^i$nxv^ 

-5 (Mangelsdorf , D. J. et al. , The Retinoids, 2nd Ed. , Ravan Press, 
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pp. 319-350, 1994) o 

(Eyrolles, L. , et al. , Journal of Medicinal Chemistry, 37(10), pp. 1508-1517, 
1994) o ZVnfttolU-ty WtL&s 4-(5H-7, 8, 9, 10- T h 7 ' t Ko-5. 7, 7, 10, 10- 
V^y ^^O-VCe] ht2,3-b][l,4)> J Tiffc 0 ^-13-r7U) gcftSK^W 

7t, «t "9 . 4-U3H-1Q, 11, 12, 13- X h 7't KR-10, 10, 13, 13, 15—0- 

f/f-frVT? h[2,3-b][l,2-e][l,4] i?T-t? f^-7- -OU) 

^W**; >fy ^. K • r>^ £ L-CJLy N tii£iT''0 N ! 5 (^fS^ 7-255912 

— 75V ^"^ / -< >'^ J ^ > Am80 t£if<D\yf- / X KW*/W*^.v'/l'iv £>5VMtJt 

/'J ^V'y^fOft'&tl^, ^Vt7 , ^-^-^-7 7 ^ y— in*-*-* ppar 
(peroxisome proliferator-activated receptor) CD y 1r "7' ^ 7°l-.'[1pffl"t"<5 ^ t 

f7'/y '^>-^>isi»«c^*n5>K-cu>s (#$¥ 9-48771 Rvm n 
@^7 f ^>t^$7 h y-->i//K> ? '7.i*-m6lHllsm<t^^#^^^wm. 

H 114 — 115 W, l-P-30, 1997 *P 10 ft 27 'B / ■ B **!?£#3Sff). LA> Lte# b . 
±l5ftJtf^(w|*. r tub (75^ TV- y -^v-^^-^M^f*^ uf-/ ^ ■Ktll{1?ffi££'i- 
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R 2 R 1 O 




A8t*JK«LTt'J: < ; X l±-C(R 6 )=CH-, -CH=C(R 7 )-, -N(R 8 )-CO-, - 
CO-N(R s )-, -C(=CHR'°h -CO-. XI* -NR"- T-St£tL5g (*«K R\ R\ R 8 . R 9 > 
R 1U . WR" tt^n*n«fi&(i**lK^Xttte»T-/U''P-/V'36**i-) fc*-fD 

tt5*:(II) : 
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R «i x R « .... r« v jkxf- r 2 < n^ti^nn±i^*mw^xit&mT^*^ 

. X * $ ix 5 f t &V>) s- X I * ■* n <b <^ t£ £r ft #fc -f 5 <o X' fc 5 „ 

~f $ •— • "7^. — — 77 5 y — (Evans, R. M. , Science, 240, p. 889, 1988) l-JK 
-FZ> l/t^- 4 L< f±U-^/-f KU-fe^- (RAR ftt*/X»±- RXR) OK 

j£K— *tst.(i) t-fc^x, r 1 ; r 2 , r\ R 4 ., r 5 tt-ttu-enai^**^-?- 

XtK&aT^^/wSSr^^te&T/udF-yuSi: Utli, J^Sf-$c-i ^^L6 (HfSfiL 
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.sec-^fvWS, Xlitert- 7'f/Ul^i:'^ffl^5^H^^5o 
ifc, R' v R* V R\ R\ R 3 *»6^5*Jl»fe»tt4*t5BM^-t-6 2o<Dg#- 

- t 'fcfcfc 5llXli6fiS^ 1 fiX(±2ji, L< tt 1 . 

0«J;lli, R 2 M R 3 i : Itt5 7x^/^i: R 2 S.I>* R 3 t i^J: 9, 5,6,7,8-7 ^ 7 
t Knf7^ U>£^> 5,5,8,8-lr h y ^ fvU^ 6, 7, 8- f^n Knf7? \s 

X (4-C(R 6 )=CH-, -CH=C(R 7 )-/-N(R 8 )-C0-, -C0-N(R 9 )-, -C(=CHR ,0 K -CO-. X 
(i -NR"- T'^$tL^So^-fiX7i^^i- 0 rtLbcDglcfc^-C, RV R\ R\ R 9 , 
R'° % RXf R" ^i^i^^ia345^(r7Km)^■ : FX.(±^£i^Ty^=¥/^S^^-r*^ teftT 
/u*ju& t Ltd, L 4i<7)IiXli^^»7/v*^I?r 

JbK-fl£5£(ll) ^:fc^T.. R 21 \ R 22 . R 23 . Tkxf R 24 lit^mtiCTKfl 
SE V »* t< l*J^3f$U ^wL'4«»ii:«lXf±'»ft«^7 , /udF-;UKS:fflVv5 - ± 

^/ug, sec-y^/US. 'XII tert- 7'f-/H/«Ct'^ffl^5 R 25 « 

l 7 t e cv^L-4flic7>iE^X(±^^^^T/u=Jr/uS^ffl^5 ~ <b^T-^ 5, J: 0 flr&tfJ 
lilt, > f/vS« xf/H/j: ;<t'£ffiv^ - f*s»* Lv\ 

G 
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£71. R 21 , R n , R 23 , £.T>* R 24 *»5>tt*«l*»b»tfix5BllS-1 _ 5 2oro*dS 

0fl*.li, R 22 RU R" ^g^t5 7x-/Hi R 22 JkU- R 23 fcttJ:9, 5,6,7,8- 
Xh7t ^ 5. 5, 8, 8-X > V ^ 6,7, 8-f K5t Kof 

xi* h y =^t^t ^ <- < ii^^ / — /ut $ >ts/£ t'commr $ f t 

'5. . 
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mjjmz.^\,^x\-£mmy£ffl W097/11061 (pct/jp96/2709) c:ett#*>9 v i^f-y 

-f KO^fflffllS , Jtt^'ft:^. (7 5l?^ffi*'&t^ 0, '^f* E y rolles . L -. et ai -« Journal 
of Medicinal Chemistry, 37(10), pp. 1508-1517, 1994, Rtf«rBi¥ 7-255912 

3£te<A{fc^g<*#i^/^ K^ffl4r*ri--S»^lwtt» tnfffflltffii^l^t 

j$W4Mt%tt5.±E{k^^ (flx-tf* 4-[(5,6,7,8-tetrahydro-5,5. 8, 8- 

10 
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tetramethyl-2-naphthalenyl) carbanioyl]benzoic acid: Am80 bl teb'Olls^ 

TO<D to t L ft *< ^Jfrfr li*5 V ^ T t s l-ttt- 5 W / -T >6£<^ 

(Evans, R. M. , Science, 240, p. 889, 1988) tr mi" 5 Hr — L 

KTa*^>'teb*<D&mm&to&<r>ftmm%imb Ltm^:i tt'ts. 

r. <7) «fc 9 ftt£f*3 Hr:/* — t LT, e»lx.(i. Stttr^ 5 > D 3 <Z>.*£f*J uir:/^ 
HBB&RBttiBB#i-5 PPAR . f Ddf^^utyf-, RU 5 COUP &if^*Q<b 
*L T 1/ -5 # (W±(Ol/t7 P ^-|:o^t > Mangelsdorf, D.J. et al. , The 
Retinoids. 2nd Ed. , Ravan Press, pp. 319-350, 1994 £#RB<7) r b ) \ Ztl h 
(Dl/tT"^-!! V^-Ttlii^ / ^ K X U-f7°^ — (RXR) ir££<g- L-t_hia^S 

L-CJHBHa^^ffl, »J)S4i«KEiiflF^. 2*T>£<&ffc«M1MBfc 

t t>(w-*^*^fi)t-t"S i^f-^ K X (RXR) Ultt'S'U 

ii 



WO 99/24415 PCT/JP98/05091 

U-f" / W vI^^cD^ffeSi* *r^--tS (#Jx.tf . 4-[(5, 6,7,8- 

tetrahydro-5, 5, 8, 8-tetramethyl-2-naphthalenyl) carbamoyl] benzoic acid : 
Am80 tzif) IZ£ 9 £*t3*H3ttft ¥9 5 AiSSfl^f&SK&UV'Xtt^K 

— 77 5 V— (Evans, R.M., Science, 240, p. 889, 1988) Wiry 

^— ic^L-c^astti36Si-5«bfr, #J;Lti, *^o-r K<t£^ > 

^iii--5E^m^<b: L-m, Wili. 'KXffls .&BR»L 
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lififcA— . B*>.7t«? o.oi ~i,ooo mg mj^^^ffl-efflVN-s r. k&-v% 

ii-g-'icitjaA— Bfc.fco- o.oi —l.ooo ngg&03«sii"efflv^c. tasks' a. 

IS LX^5o 

W'l .: TZ91 (D^-fife 

4-[2-(5,6,7, 8-T" h7>f^-5, 5,8,8- fF.7 t Ko : 2- ^n-i- 
yU] ^;yX7^7 t K 24 mg (0.072 mmol) 2, 4-^T V ]) is^i?Jr> L0 mg 
(0.085 mmol) t& «fc t/ i> > 5 mg (0.058 mmol) ? / — A- 2.5 ml dig 
rt*U -GfeWiJiELfc.. SlCjR* 1 N ^gticfclt, Rtt^^/U-CttttlLfc.- Wfl* 
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^^7k-C}5feV\Na 2 S0,-r*ffii.7K.^g*O«; ^ 9 Z-yUjI'mttftLT TZ91 (ft 
&tf)) £'#fe 0 

TZ91: Yellow needles (^/ — /V) ; mp 227-229 t; 'H-NMR (400 MHz, CDC1 3 ) 
8.24 (br s, 1 H). 7.87 (s, 1 H), 7.51 (d, 2 H, J = 8. 8 Hz) , 7. 48 (d, ,2H, J 
= 8. 8. Hz). 7.45 (d, 1 H, J = 1.5 Hz), 7.33 (d, 1 H, J = 8.4 Hz), 7.30 (dd, 
1 H, J = 8.4. 1.8 Hz), 6.78 (br s, 1 H), 2. 32 (d, 3 H, J = 1. 5 Hz). 1. 71 (s, 
4.H). 1.34 (s, 6 H), 1.31 (s, 6 H) ; Anal. Calcd. for C^H^S, C: 75.15%. 
H: 6. 77 %, N, 3.25 %; Found C: 75. 08 %. H: 6. 97 %, N, 3:11 %• 

#J2 : TZ151 <D^$L 




1-3 R = CH,OH TZ131- 
1-4 R = CHO 



3, 5-^-tert-y^/U^S^8t (I-l) 1.00 g (4.27 mmol) ^ft-/^ P7^ 
K 2.50 g (21. 0 mmol) , ^Tk'O'-tf ^ 12 ml HiiSL, 14 WrlBJil* Lfc. f- 
-? r -,v?u : 7 4 K&S*U p-7$y^|.fgf^^ 645 mg (4.27 mmol) £#0 
;L, tt7K-<i/-if> 30 ml; teTKfUv?^ 1 ml 'llSMB U 1.5 B#r«1fl:^ 

L/Co RJSS9fl-**\ 2 N .*»S:»Px, Iffixf/utttffi Lit, : *1»Jifefc£* 
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-e*V\ MgS0 4 . "CJKtKL. -*ffiLfco ->^W7A^O-7K77^- (i£ 

fl^f-l'V) -e»»-LT\ '.fk^tt 1-2 £ 1.03 g (66 %)»*:. 
'H-NMR (400 MHz, CDC l s ) 8.06 (d, 2 H, J = 8. 8 Hz) , 7.90 (br s, 1 H) , 7.75 
(d, 2 H, J = 8. 8 Hz), 7. 66 (d, .2 H, J = 1. 5 Hz), 7.64 (t, 1 H, J = 1. 8Hz), 
3. 92 (s, 3 H), 1. 37 (s, 18 H). 

it^®) 1-2 1. 02 g (2. 78 mmol) £ THF 30 ml lZ.Wtfi* l>. -20 X:\ZX DIBAL 8. 34 
ml (1 M .h^^ V^jS, 8.34 mmol) ^*D^Ac 0 30 ^ft>fiS?r 2 N tfe 

sf^ft^'iA^, g^^^/u-ettai Lfc„ -est v\. Mgso, -ej&Tk. 

mmzmtfe u r- 0 si* £ ■> y * '■y/u* 7'a ^ a k ^ 7 7 — (gtsgp^i- •. n- 

1 : DX-mmisX, it&VoI-l £ 786 mg (83 %)'&tz a 
'H-NMR (400 MHz, CDC1 3 ) 7. 78 (br s, 1 H) , 7.67 (d, 2 H, J = 1.8 Hz), 7.65 
(d, 2 H, J = 8.8 Hz), 7.62 (t, 1 H, J =1.8 Hz), 7. 38 (d, 2 H, J = 8:8Hz), 
4.69 (d, 2 H, J = 5.9 Hz), 1.37 (s, 18' H). 

itSM) 1-3 780 mg (2.30 mmol) £ * 9 J ~ ^7 V — i&it * ¥ ^ >" 22 ml \Z.m 
7i>U PCC 992 mg (4.60 mmoDSr^D^L, MM.X 2.5 &ffflffl:WL-tz 0 fcfcifc&m. 
SftiU •>iJ*7 v /l'*7^^Bvh?'77^- mj&^?-^ : n-^^i^V= 1:4). 
t'illLT, fb-g-^ 1-4 £ 704 mg (91 %)'&tz 0 

'H-NMR (400 MHz, CDC1 3 ) 9.96 (s, 1 H) . 7,97 (br s, 1 H) , 7.92 (d, 2 H, J= 
8.4 Hz), 7.85 (d, 2 H, J = 8.4 Hz), 7.67 (d,. 2 H, J = 1.8 Hz), 7.66 (t, 1 
H. J = 1.8 Hz). 1. 38 (s, 18 H). 

ititfy) 1-4 150 mg (0. 45 mmol) , 2, 4-^T V' V i/l/i/Jr^ 52 mg (0. 45 mmol) 
•^teTKh/W^^ 10mllC«|rSL, t^D^y 11 m g (0. 13 mmol) <bHf6£ 8 mg (0. 13 
mmol) SrSSzkW^^ 1.4 ml Cl?t7i> U7t mm* flD ±X 120 o e(Ct 3.5 B#|HJ>fi 

t,\ MgSO, -CflftTk, ?&j!&£^ftgLT TZ151 194 mg (99 %) #fc 0 

TZ151 : Yellow powder (g^^^/^/ri— » ; mp > 300°C; 'H-NMR (400 

MHz, DMS0-d K , 30^) 10.43 (s, 1 H) , 7.93 (d, 2 H, J = 8.4 Hz), 7.75 (s, 1 
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H), 7.74 (d. 2 H, J = 1.8 Hz), 7.63 (m, 3 H) , 1.35 (s. 18 H) ; Anal. Calcd. 
for C 25 H 28 N 2 0 3 S, C: 68.78 %, H: 6.46 %, N: 6. 42 %; Found C: 68.70%, H: 6.59 %. 
N: 6. 15 %. 

m 3 : TZ153 <D&& 

TZ153 : Pale yellow powder (@£B£^ fvW/n-^ =*-f->-) ; mp 252 <C; 'H-NMR (400 
MHz, DMS0-d 6 , 30<C) 10.36 (s. 1 H) , 8.16 (br s, 1 H), 7.76 (m, 4H),7.63 (t, 
1 H, J= 1. 8 Hz), 7. 52 (t, 1 H. J = 8. 1 Hz), 7. 37 (d, 1 H, J = 8. 0 Hz), 1. 35 
(s, 18 H) ; Anal. Calcd. for C 25 H 28 N 2 0,S, C: 68.78 %, H: 6. 46%, N: 6.42%; Found 
C: 68. 81 %, H: 6. 60 %, N: 6. 59 %. 

0ij4 : TZ155. CD-g-J* 



HOOC 




p-^/U$ /U^S#SSf(H-l) 1-OOg (6.67 mmolh 2,4-^7/ U v»y*> 858 
ng (7.33 mmol) H/Urn 40 ml CjgliB 'Lt, t'.^ D^V 170 mg (2. 00 

mmol) „ S^g£ 120 mg (2.00 mmol) ^«7k h 20 ml dt§7j> L /c 

120°C^6B#r a 1ilijttUyi o ^'I^lSit^L, flrffi L7t^ B B B?r^.^U, 
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20 h^fcmm-C&ft^Mi&^Jk&Wa -II-2 £ 1.57 

g (94 %M#7t 0 

'H-NMR (400 MHz, DMS0-d 6 , 30°C) 8.04 (d, 2 H, J = 8.4 Hz), 7.79 (s, 1 H), 
7.70 (d, 2 H t J = 8. 4 Hz). 

it&V>) H-2 250 mg (1. 00 mmol) SrfSTk'O'-fe* > 12 ml L> S0C1 2 627 mg 

(5. 27 mmol) £2)0 ;tT, 14 Hf^i!^ Lfc c S0C1 2 L7U&\ 3S*'Oir>' 10ml 

IZWM U 3, S-v^-tert-^^^T^- !) ^ 210 mg (1. 00 mmol) , Mfc f LJ 5f> 4 ml 

^^/w^fcULfCo ^H^^7KT-?5fev\ MgS0 4 -CBtTKx ?t*isfiL ->y *>rOi> 
* 7 J*^Tf/77^- (i^gg^i^^ : n-^=3r-^^= 3 .: 2) ifHttB L T , TZ155 
£ 390 mg (89 

TZ155 : Pale yellow powder (ftRac'^/U/'n — V) ; mp 266-267 °C; 'H-NMR 
(400 MHz, DMS0-d 6 , 30°C) 10. 20 (s, 1 H) , 8. 08 (d, 2 H, J = 8. 4 Hz) . 7.87 (s, 
1 H) , 7.74 (d, 2 H, J = 8.4 Hz), 7.69 (d, 1 H. J = 1. 5 Hz), 7.16(1, 1 H, J 
= 1. 5 Hz), 1.30 (s, 18 H) ; Anal. Calcd. for C^N^S, C: 68.78 %. H: 6.46%, 
N: 6.42 %, Found C: 68.52 %, H: 6. 52 %, N: 6. 37 %. 

0i|5 : TZ157 <D^f& 




rzh/U5^'.&*fi*(III-D 800 mg (5. 33 mmol), 2, 4-f 7 '/ U :^>yty 686 
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mg (5.87 mmol) £«7kK/Uoi> 40 ml L/t„ t°-< >J v>> 136 mg (1.60 

mmol) , mm 96 mg (1. 60 mmol) £$i7k h /l^ > 16 ml (C^ft? U7t j§fl£^*P^., 
.120 U-4. 5 ; R#P B 1iS»£L;t 0 Rf6^^mraS-e^L. #rtH LTc^SriHIfcU 

-O-fef^, 20 %T-tr h ^7K^?i£Ti5fc# U ^itT, III-2 £ 

1. 017 g (77 %) #/c„ , 

'H-NMR (400 MHz, DMS0-d fi , 30°C) 8.14 (s, 1 H) , 8.01 (d, 1 H, J = 7. 7 Hz), 
7.86 (s, 1 H), 7.85 (d. 1 H, J = 7.7 Hz). 7.66 (t. 1 H, J =-7.7 Hz). 

III-2 250 mg (1.00 mmol) £S§zK-<^if >- 14 ml {d^iSU S0C1 2 627 
mg (5.27 mmol) ^r^n^T, 14 B#P^5S^ L tz„ S0C1 2 -Srg^L^m, ^ir 
> 10 ml tZ»g?SL. 3, 5-^-tert-y^A'T— l> > 210 mg (1.00 mmol) «S7k 

try 4 mi ^ax'2B#rfl«^L/Co sj£v£^*£^-</:: 2 n & 

M££3)D;i. HF^^^X-ttffi L7t„ ^$l/f£. -ki£*X'm\ MgSO, T'^tK, *. 
ffi'&, ">y *^*7A^DY h/77^- (g£g£^^W : n -^^-y-v= 3 : 4) 
Tm^LT, TZ157 £ 292 mg (67 %)t#fc„ 

TZ157 : Colorless needles (gtg^^^/n— ^HJ- » ; mp 263 °C; 'H-NMR (400 
MHz, DMS0-d 6 , 30*0 10.20 (s, 1 H) , 8.15 (s, 1 H) , 8.04 (d, 1H, J =7.7 Hz), 
7.87 (s, 1 H), 7.78 (d, 1 H, J = 7.7 Hz), 7. 69 (t. 1 H, J = 7.7 Hz), 7.67 
(d. 2 H, J = 1. 5 Hz), 7. 17 (t. 1 H, J = 1.5 Hz). 1.30.(s, 18H) ; Anal. Calcd. 
for C 23 H 28 N 2 0 3 S, C: 68. 78 %, H: 6. 46 %, N: 6. 42 %, Found C: 68. 82 %, H: 6. 65 %, 
N: 6. 56 %. 



m 6 : TZ161 (D^f& 
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NaH 97.6 mg (60 % , 2. 45 mmol) £ n-^^^ >T'gfeV\ DMF 1 ml HiSL/c 
TA^ft K 1-4 (0>J2#SH) 550 mg (1.63 mmol) £ DMF 10 ml CLgfr^LTftD*.", 
ES."C.20 ftW&^t-o 3 0. 19 ml (3.05 mmoD^^P^, 45 L 

MgS0 4 -C«t*. S«£&*«L£. aaE ! «r : >9*.^*7A^-ci^ 7 7f- (ft 
gg^^FvU : n -^=¥^>-= 1 : 3) T» SI LT ; . IV-1 £ 389 mg (68 %) 

to 

'H-NMR (400 MHz, CDC1 3 ) 9.90 (s, 1 H), 7.73 (d, 2 H, J = 8.4 Hz), 7.31 (t, 
1H, J =1. 8 Hz), 7.31 (t, 1 H. J =1.8 Hz), 7.15 (d, 2 H, J = 8. 4 Hz), 7.13 
(d, 2 H. J = 1.8 Hz). 3.56 (s, 3 H), 1.14 (s, 18 H). 

,il-g-<®) IV-1 385 mg (I. 10 mmol), 2,4-f7/ !) 'Jl^i/Jrl/ 128 mg (1. 10 mmol) 
^ttTKh/U^V 8 ml ir^ffiL. tr^U 26 mg . (0.33 mmol) tWm. 20 mg (0.33 

mmoD ^-MTk h/U^^ 3 ml \zmf& Ltzmm&MzLX 120 ttTl.5 B#P B 1iSs£U 
fc. Kfr^^7K7K^at*^, g^^^/UT-ttajLT^o TOJi*::ki&7k-Cifev\ 
MgSO, TJ&Tk. j&*££r£l*i L/-o 3SS^-> y *>r>*7MB^^77^- (ft 
. 'tfcjc-fvu :n--^^1f^= 1 : 1) T"ffM L"C. TZ161 & 417 mg (84. 5 %M#^ 0 
TZ161 : Yellow plate (ftKaif /U/n-^-fr » ; mp 265 °C; 'H-NMR (400 MHz, 
DMS0-d„ 30^) 7.70 (s, 1 H) , 7.46 (d, 2 H, J = 8. 4 Hz) , 7. 29 (t, 1 H, J - 

1.5 Hz), 7.26 (d, 2 H, J = 8.4 Hz). 7.09 (d, 2 H, J = 1.5 Hz), 3.41 (s, 3 

H). 1.12 (s, 18 H); Anal. Calcd. for C 26 H 30 N 2 0 3 S, C: 69. 31%, H:6.71%, N: 6. 22%. 

Found C: 69. 01%, H: 6.68%. N: 5. 93%. 

#1 7 : TZ163 0£-J& 

3-(3,5- a— /U*/W<*^ jv) ^yXT^f t K (m-T 5 / 

^/l-frbit&ty) 1-4 il^^H-^^) *tti$£WMk LT, ^'16(0^fe 
{CL&OT TZ163 2r£-j&L7i 0 

TZ163 : Yellow plates (@t@£^^/n— >0 ; mp 195 t ; 'H-NMR (400 MHz, 
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DMS0-d 6l 30<C) 7.61 (s, 1 H) , 7. 46 (t, 1 H, J = 7. 7 Hz) , 7. 38 (m, 2H) , 7.27 
(t, 1 H, J= 1.8 Hz), 7.14 (br s, 1 H) , 7.08 (d, 2 H. J = 1.8 Hz). 3.42 (s, 
3 H), 1. 11 (s, 18 H); Anal. Calcd. for C 26 H 30 N 2 0 3 S, C: 69.31 %. H: 6.71 %, N: 
6. 22 %, Found C: 69.41 %, H: 6.92 %, N:5.99%. 

m8 : TZ165 <D-&$L 

fT'/y^V II-2 (CT4#BB) tsXZf f?-/UT~V 
>&m%LWMk\^X. fi?ij4 0*-?fe^^o-CTZ165 Z&f&Ltz (79 %) „ 
TZ165 : Pale yellow prisms .(g^^^/Wn-^ ^Ir » ; mp 253-254 °C; 'H-NMR 
(400 MHz, DMS0-d 6 , 30^) 7. 67 (s, 1 H) , 7. 38 (d, 2 H, J = 8. 4 Hz) , 7. 29 (d, 
2 H, J = 8.4 Hz), 7. 11 (s, 1 H) , 6.93 (s. 2 H) , 3.42 (s, 3 H), 1. 12 (s, 18 
H) ; Anal. Calcd. for C^oNAS,. C: 69. 31 %, H: 6. 71 %, N: 6. 22 %, Found C: 
69.05 %, H: 6.53 %. N: 6.48 %. 

M9 : TZ167 <D^f& 

f7/ \) III-2 • (#J 5 #HBJ XI 3, 5-^-tert-^^^-N- * f/W7- 

V ^Zm&m&k L-C. #j5<^fetr&oTTZ167 £^J&L/c (76%) , 
TZ167 : Colorless prisms (g^^^/n--^ *1r » ; mp 238 °C; 'H-NMR (400 
MHz, DMS0-d 6 , 30°C) 7.58 (s, 1 H) , 7.48 (m, 2 H, ) 7.23 (br s, 1 H) ; 7.10 (s, 

1 H), 6. 93 (d, 2 H, J = 1. 5 Hz) , 3. 44 (s. 3 H) , I. 11 (s, 18 H) ; Anal. Calcd. 

for C 26 H3 0 N 2 0 3 S, C: 69. 31 %, H: 6. 71 %, N: 6. 22 %, Found C: 69. 13 %, H: 6. 78 %, 

N: 6. 34 %. : 

iH 10 : TZ175 <D-g-J& 

2,4-*->!J >Slsk?-TSV 1 1-2 (^14#BS) titi&WMk Lt, 1?<J40 

TZ175 &&f&Ltz (88%) 0 
TZ175 : Pale pink powder (^{t/^^^/ * * /— \ n>P 269 <XZ; 'H-NMR (400 
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MHz, DMS0-d 6 , 30*0 9.89 (s, 1 H), 8.08 (d, 2 H, J = 8. 4 Hz), 7.86 (s, 1 H), 
7.73 (d, 2H, J = 8: 4 Hz), 7.21 (d, 1 H, J = 8.1 Hz) , 7.08 (s, 1H), 7.02 (d. 
1 H„ J = 8.1 Hz), 2.29 (s, 3 H), 2.20 (s, 3.H) ; Anal. Calcd. for C 19 H l6 N 2 0 3 S, 
C: 64. 76 %, H: 4.58 %, N: 7. 95 %; Found C: 64.51 %, H: 4. 67 %. N: 8.07 %. 

Mil : TZ177 (Ditffc 

. 2, 4-* ^ y^^ifr y* v 111-2 (ms&m.) *m&mntLx.ms 

<nj?mz'<£o X TZ177 L/c (31 %) „ 

TZ177 : Colorless needles (mt* T l^/* 9 / "-) : mp 245 °C; 'H-NMR(400 
MHz, DMS0-d 6 , 30°C) 9.90 (s, 1 H) , 8. 15 (s, 1 H) , 8. 04 (d, 1 H, J = 7.7 Hz), 
T. 87 (s, 1 H) , 7. 79 (d, 1 H, J = 8. 1 Hz) , 7. 68 (t, 1 H, J = 7: 7 Hz) , 7. 23 (d, 
1 H, J = 8. 1 Hz) , 7.09 (s, 1 H), 7.03 (d, 1 H, J = 8. 1 Hz), 2.29 (s, 3 H) , 
2. 21 (s, 3 H) ; Anal. Calcd. for C^^O-jS, C: 64. 76%, H: 4. 58 %, N: 7. 95%; 
Found C: 64.57 %, H: 4. 41%, N: 7.89 %. 

m 12 : TZ181 O-g-fifc 




V-3 R = CH,OH TZ181 
V-4 R - CHD 

5,6,7,8-7" \- =7 t Ko -5, 5,8,8- f T"7 h^g£(V-l) 700 mg 

(3.01 ™l)^ft^/^D7^ K 8 ml izmffiC. DMF £ 1 fl^n^TMT' 2 
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Vtrfflffi.WLtz. s f-*=-t\'9 n 7 4 K&S*U .p-T 5 450 mg 

(2.98mmol) ^/t-T 5 / t*y 5»g **Dx.» SSTKfUi/.X 20 ml 

^ V-2 Srfafc (97 %) o 

{bg-feV-2 183 mg (0.50 mmol) £ THF 10 ml lwig;&>U -45 "CClT DIBAL 1.5 
mi (1 M l*/U^>»ffi, 1. 5 mmol) l^toU*.*:. 30 Rl£f&£ 2 N £- 

RCtt?a*; '-fttt^/U-CtejUUfc. WttlSfeAJfi-TK-CgfeVV Na 2 S0 4 -CfljtTK. 

it*^l'^= I : 3) -C*»« UT« <k-S-«lV-3 £ 142 mg (84 

'H-NMR (400 MHz, CDC1,) 7. 86 (d, 1 H, J = 2. 2 Hz), 1. 78 (br s, 1 H), 7,63 
(d, 2 H, J = 8. 4 Hz), 7,55 (dd, 1 H, J = 2.0, 8.2 Hz), 7. 40 (d, 1 H, J= 8.8 
Hz), 7. 37 (d, 2 H, J - 8. 4 Hz), 4. 68 (s, 2 H) , 1. 72 is, 4 H) , 1. 33 (s, 6 H), 
1. 31 (s, 6 H). 

{t£-&> V-3 140 mg (0.42 mmol) / $ /— I) ~-tM.lt* f 1 -^^ 10 ml 
*»UPCC 100 mg (0.46 mnoD&tox.* MfiT 1 B#PflSM* L fc„ gJ£?&£M$S U 
> U iJ?jUi> 7 v^rYV^y 4— (tfrffe -CflMSi Ut, V-4 £- 

99 mg (71 %) 

'H-NMR (400 MHz. CDC1,) 9.95 (s , 1 H) , 7.92 (br s, 1 H) , 7 . 91 (d; 2 H, J 
= 8.8 Hz). 7.87 (d. 1 H, J =1.8 Hz), 7.84 (d, 2 H, J = 8.8 Hz), 7.56 (dd. 
L H, J = 2.0, .8.3 Hz), 7.43 (d, 1 H, J = 8. 4 Hz), 1.73 (s. 4 H), 1.34 (s. 
6 H), 1. 32. (s, 6 H), 

Vc^m V-4 73 mg (0,22 mmol), 2,4-f-T*/'l) is^iSztl' 30 mg (0.26 mmol) 
^ffi^K h/u^> 4 ml llgiSLt. f'OJ'^y 173 ul <hgf6£ 100 yl £-«l7k h 
25 ml Idft^U ^:<^?£ff£ 3 ml SrAQxT 120 °CilT2 B$|K])lftE Lfc. 

i/\'NajS0 4 -C*J!ft7Ks (ti^riiUX TZ181 & 100 mg (3£ftfi*)) 
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TZ181 : Yellow needles (B»if^/ir-^*t» ; mp 288-290 t; 'H-NMR (400 
MHz, DMS0-d s . 30*0 12.52 (s, 1 H), 10.36 (s. 1 H) , 7.94 (d, 2 H, J = 8. 8 
Hz), 7.88 (d, 1 H, J = 2. 2 Hz). 7.76 (s, 1 H), 7. 71 (dd, 2 H, J = 2. 2, 8.4 
Hz). 7. 60 (d, 2 H. J = 8. 8 Hz). 7. 48 (d, 1 H, J = 98. 3 Hz), 1.68 (s, 4 H), 
1. 31 (s. 6H), 1.28 (s. 6 H) ; Anal. Calcd. for C^NAS, C: 69. 10%, H: 6.03%, 
N: 6. 45 %; Found C: 69.05 %, H: 6. 23 %, N: 6.55%. 

m 13 : TZ183 <n£tfz 

5, 6. 7,8-7" h7 t Ko-5, 5, 8,8- *r h 7 * t7Fxi(V-l). t m-T . 

$ ;<£&^m* ?-^%:&%>mAb L-C, <*J 12 O^Sl^ot TZ183 ££-j£Lfc 0 
TZ183 : Colorless powder (i^g^^/U/n-^^lf V) ; mp 183 °C; 'H-NMR (400 
MHz, DMS0-d fi , 30*0 10.29 (s, 1 H), 8.15 (s, 1 H) , 7.88 (d, 1 H, J = 1.8 Hz). 
7.76 (d. 1 H, J = 1.8 Hz), 7.26 (s, 1 H) , 7.26 (s, 1 H) , 6.71 (dd, 1 H. J 
= 8. 4 Hz, 1. 8 Hz). 6.50 (t, 1 H, J = 7.7 Hz). 6.49 (d. 1 H. J = 8.1 Hz). 6.35 
(d. 1 H, J = 2. 1 Hz), .1. 69 (s. 4H), 1. 31 (s, 6H), 1.28(s, 6 H) ; Anal. Calcd. 
for C 25 H 26 N 2 0 3 S, C: 69. 10 %, H: 6.03 %, N: 6. 45 %; Found C: 68.81%, H: 5.92%, 
N: 6.51 %. 

m 14 : TZ185 <D-g-rfL . 

5, 6.7,8-x h7t Kn -5, 5,8,8- T V-7 * f/i/-2- t7 > tf.Ty'U 

II-2 (CT4#BB) <Srt±i%m4<tt-r, ^|4<7)*)£(:tot TZ185 ££-J&L 

TZ185 : Pale orange plates (f£g£^7vu/n— 3--^ ; mp 234 <C; 'H-NMR(400 
MHz, DMS0-d ri , 30 °C) 10. 18 (s, 1 H) , 8.07 (d, 2 H, J = 8. 4 Hz) , 7.86 (s, 1 
H), 7.73 (d, 2 H, J .= 8.4 Hz), 7.68 (d; 1 H, J '= 2.2 Hz), 7.57 (dd, 1 H, J 
= 8.4 Hz, 2. 2 Hz), .7.28 (d, 1 H, J = 8. 4 Hz), 1.65 (s, 4 H) , 1.25 (s, 6 H), . 
1. 24 (s, 6 H) ; Anal. Calcd. for C, 5 H 2fi N 2 0 : ,S , C: 69. 10 %, H:6. 03 %, N: 6.45 %; 
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Found C: 69.40 %,. H: 6.10 %, N: 6. 55 %, 

m 15 : TZ187 <D&l£ 

5, 6, 7,8-X h7t Kn -5, 5,8,8- T h7>f^-2- 7/U 
^> III-2 (M5 #bb) ^ffiW^t LT, (Fl 5 TZ187 

L/C. 

TZ187 : Colorless plates (g^g^^vU/n-^ >0 ; mp 187 *C; 'H-NMR(40 MHz, 
DMS0-d 6 , 30*0 10.18 (s. 1 H), 8.14 (s, 1 H) , 8.03 (d, 2 H, J = 7.7Hz), 7.87 
(s, 1 H), 7.78 (d, 1 H, J = 7. 7 Hz), 7.68 (t, 1 H, J = 7. 7 Hz), 7.68 (d, 1 
H, J-= 2. 2 Hz), 7.56 (dd, 1 H, J = 8. 8 Hz, 2. 2 Hz), 7.29 (d, 1 H, J = 8. 4 
Hz), 1. 65 (s, 4H), 1. 26 (s, 6 H), 1. 24 (s, 6 H) ; Anal. Calcd.. for C 25 H 26 N 2 0 3 S, 
C: 69. 10 %, H: 6.03 %, N: 6. 45 %; Found C: 68.81%, H: 6. 21 %, "N: 6.37 %. 

m 16 : TZ191 



O 




NaH 18 mg (60 % , 0.45 mmol) £ n-^3-1r >"egfc</ \ DMF.l.ml ^SS-®L/l 0 
T/^'t K V-4 12#BSJ 100 mg (0. 30 mmol) £ DMF 4 ml [Z.Mfr L X M X.. 
m&X 15 WfkWLtz, 3 tit**^ 0.07 ml (1. 12 mmol) £flD ;L > 30 #tt# b 

MgSO, -CJ&tM£, ?t$£$ri&«i L/"- 0 ££S£ -> U * ¥^±=7 u-? V 7=77 4- 
(i^ggzc^/U : n-~^1*-> = 1 : 2) Xmm L T . ib-^ife) VI-1 £ 388. 9 mg (63 %) 
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'H-NMR (400 MHz, CDC1 3 ) 9.92 (s, 1 H) , 7. 75 (d, 2 H, J = 8. 4 Hz), 7.24 (dd, 
1 H, J = 8. 1,1. 8 Hz), 7.19 (d, 1 H, J = 8. 4 Hz). 7. 18 (d, 1 H, J = 8. 4 Hz} , 
7.04 (d, 1 H, J = 1.8 Hz), 3.55 (s, 3 H) , 1. 60 (m, 4 H) , 1.20 (s, 6.H)„ 0.93 
(s, 6 H). 

VI-1 60 mg (0. -17.Bin.ol),. 2,4-^Ty'U 20 mg (0. 17 mmol) 

Y/^-y 4 ml fc'-< ]) i». 4. 4 mg (0.052 mmol) bW&k 3. lmg 

(0.052 mmol)£:4l7k h/W^V 0.5 ml t^ft? L,tzMi&$:1)U Z-X 120 "CUT 40 # 

M g so 4 femzfem^* mm*->v xv^x^-u? w?? 

4— (S^^xfyU : n -^^r-b->= 1 : 3) "Citf glLT. TZ191 £ 417 mg (93 %) % 

tz 0 ■ . ■ , .• 

TZ191 : Yellow powder. (gtg^^/Wn-^-tf- :/) ; mp 235 °C; 'H-NMR (400 MHz, 
DMS0-d 6 , 30*0 7.71 (s, 1 H) , 7.48 (d, 2 H, J = 8.8 Hz), 7.28 (d, 2H, J = 
8.4 Hz), 7.27 (d, 1 H, J = 8. 4 Hz) , 7. 22 (dd, 1 H. J = 8. 4, 1.5 Hz), 6.98 
(d, 1 H, J = 1.8 Hz), 3.40 (s,. 3 H) , 1.53 (m, 4 H) , 1.17 (s, 6H) ,.' 0.89 (s, 
6 H) ; Anal. Calcd. for C 26 H 58 N 2 0 3 S, C: 69.62 %, H: 6.29 %,N: 6. 24 %, Found C: 
69. 33 %, H: 6.38 %, N: 6.31 %. 

m 17 : TZ193 

3- (5, 6, 7, 8- fF7t Kn-5, 5, 8, 8- rh7 fTiV-l- -ry^^tDV^^^ ;U) 
xyXT^ft K (m-.T 5 /^c.g.^S^ ^-/^hit^ V-4 b mm^ffo) & 
Iti&m^t LX, #J 16 <7}*r&l^t£oT TZ193 fr-gfiL^ti* 

TZ193 : Colorless plates mm^^/n-^^- X) ; mp 188 °C; 'H-NMR (400 
MHz, DMS0-d fi , 30°C) 7.64 (s, 1 H) , 7.47-(t, 1 H. J = 7.7 Hz), 7. 38 (m, 2 H) , 
7.24 (d, 1 H, J = 8.1 Hz).-, 7.16 (dd, 1 H, J = 8.4, 1.8 Hz) , 7, 03 (d, 1 H, 
J= 1.8 Hz), 3.41 (s, 3H), 1. 52 (s. 4 H) , .1. 14 (s, 6H), 0. 91 (s, 6 H) ; Anal. 
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Calcd. for C 2fi H 28 N 2 0,S, C: 69. 62 %, H: 6.29 %, N: 6.24 %, Found C: 69.65 %, 
H: 6. 16 %,• N: .6; 08 %. 

m 18 : TZ195 CD-^fifc 

f'T : /.l)i?> II-2 («4#BR) *5±U« 5,6,7,8-f K7 t Kn-N, 5, 5, 8,8- ^ 
^/^,U-2- -tyf-iXsT 5 >fc*»5>«'4©*teUltJ6or'^dc'L/i (80%) e 
TZ195 : Pale yellow plates (g^^/U/n— ^) ; mp 233 °C; 'H-NMR (400 
MHz, DMS0-d 6 , 30°C) 7. 69 (s, 1 H) , 7.39 (d, 2 H, J = 8. 1 Hz), 7.31 (d, 2 H, 
J = 8.1 Hz). 7. 26 (d, 2H, J = 8. 8 Hz)," 7.06 (dd, 1 H, J = 8. 4, 2. 6 Hz), 6.83 
(br s, 1H), 3.37 (s, 3 H), 1.50 (m, 4 H) . 1. 16 (s, 6 H) , 0. 91 (s, 6 H) ; Anal. 
Calcd. for C 26 H 28 N 2 0jS, C: 69.62 %, H: 6. 29 %, N: 6.24 %, Found C: 69:38 %, 
H: 6. 42 %, N: 6. 02 %. 

m 19 : TZ197. <D-&f$. 

f7-/!)-y>III-2 (flF'j5#KJ) 3d <fc Uv5, 6,7, S-'T h7t Kn-N, 5, 5, 8, 8- ^ 
>->?y^/U-2- t7f/U7 5 ^frhW5 0*-&lC^o-C^J*L7t (70%) „ : 
TZ197 : Pale yellow prisms mVk^^/n-^^ Is) ; mp 237 °C; 'H-NMR (400 
MHz, DMS0-d 6 , 30°C) 7.59 (s, 1 H) , 7.48 (d, 1 H, J = 7.0 Hz).. 7.42 (m, 2 H) , 
7.24 (d. 1 H, J = 8.4 Hz), 7. 19 (s, 1 H) , 7.04 (dd, 1 H, J = 8. 4, 2.2 Hz), 
6.85 (d, 1 H, J = 2. 2 Hz), 3.41 (s, 3 H) , 1.51 (s. 4 H) , 1.14 (s, 6 H) , 0.91 
(s, 6 H) ; Anal. Calcd. for C 2fi H 28 N 2 0,S, C: 69. 62 %, H: 6. 29 %, N: 6. 24 %, Found 
C: 69.51 %, H: 6.37 %, N: 6. 27 %. 
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tftj20 : TZ201 <D<&f& . 



0 



a 



CH, 




VII-1 R = COOCH 3 
VII-2 R = CH,OH 
VIl-3 R = CHO 



TZ20t 



i^-^/WfcVli-l 110 mg (0. 24 mmol) THF 10 ml [:iig/&*U -20 °C(CT DIBAL 
L.5ml (1 i 1.5 mmol) Sr^^ lw*DX.7t„ 3 B#|BJSL" KJ&i&3r2N. 

Ufti. *'y>u*5 " K^-f- (ftlfctfvw : Jfc 

•(1:^^^^= 1 : ■^TflHR^-Cfc^tt VII-2 £ 100 mg (97 %) . 
•H- NMR (400 MHz, CDC1 3 ) 7.81 (d, 2 H, J = 8:4 Hz), 7.40 (d, 2 H, J = 8.4 
Hz), 7.31 (d, 1 H, J"= 7.3 Hz), 7.13 (dt, 1 H, J = 1.8, 7.3 Hz),. 7.08 (dt,. 

1 H, J=1.5. 7.3Hz), 6.97 (dd, 1 H, "j = 1.5, 7. 7. Hz); 6.94 (s. 1 H) , 6.92 
(s, 1 H), 4.77 (d, 2 H, J = 4.4 Hz), 3.25 (s, .3 H), 1.64 (m, 4 H) , 1.32 (s, 
3 H), 1.26 (s, 3 H). 1.14 (s, 3 .H), 1. 05 is, 3 H) . 

VII-2 100 mg (0.24 mmol) £ > 9 J — ^7 U — i&it* ^ U> 10 ml \ZL 
jg^L, PCC 60 mg (0.28 mmol) ^DpL. MST-l Btf^H^ L7t 0 Rj£SS£^3S 
U >!J*^7i^D7 (glFB^^^/L- :^k/^^>-= 1 :50) 

-trm^ LT, VII-3 * 72 mg (72%) '&tl 0 

'H-NMR (400 MHz, CXI,) 10. 10 (s, 1 H) , 7. 98 (d, 2 H, J = 8. 0 Hz) , 7.92 (d, 

2 H, J = 8. 8 Hz) , 7. 32 (d, 1 H, J = 7. 7 Hz) , 7. 17 (dt, I H, J = 1. 5, 8. 0 Hz) , 
7. 10 (dt, 1 H, J = 1. 5. 7. 7 Hz), 6. 98 (dd, 1 H, J = 1. 5, 8. 1 Hz), 6. 93 (s, 
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L H). 6.86 (s, 1 H). 3.26 (s, 3 H), 1.65 (m, 4 H), 1.32 (s. 3 H) . 1.27 (s. 
3 H). 1. 12 (s, 3 H). 1.04 (s, 3 H). 

{k&ya VII-3 70 mg (0. 17 mmolk 2,4-f7 / U v/I/v 5 ^^ 20 mg (0. 17 mmol) 
£4** >yU3c> 4 ml CiSLfc. b^U^V 173^1 tfttt LOO u 1 £*StK h 
/uai^ 25 ml tcfcf^U ^fgflS 2.5 ml SrflDxT 120 ^ICT 2 B#RS3t^ L/t 0 

KiSttfe^^a^^/WBft^^/^ttiaufc. 2 n mm, 

\\ Na£0 4 T«i*» *«t*«ttL-C'TZ201 73 mg (84 %) ?#fc„ 
TZ201 : Red needles <B1Sfc* ^v^/ * 9 J — A") ;• mp >300 t; 'H-NMR (400 MHz, 
DMS0-d 6 , 30t) 12. 62 (s, 1 H) , 7.83 (s, 1 H), 7. 82 (d, 2 H, J = 8. 7Hz) , 7.69 
(d, 2 H, J = 8. 3 Hz) , 7. 16-7. 22 (m. 2 H) , 7. 09. (m, 2 H), 7. 06 (s, 1 H), 6. 90 
(s, 1 H), 3.21 (s, 3 H), 1.62 (n, 4 H) , 1:30 (s, 3 H), 1. 26 "(s, 3 H), 1.13 
(s, 3 H). 1. 03 (s, 3 H); Anal. Calcd. for C 32 H 31 N 3 0 2 S • H ? 0, C: 71.23 %, H: 
.6.16 %, N: 7.79 %;, Found C: 71.12 %, H: 6. 02 %, N:7.71 %. 
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m 21 : TZ221 <D-£f& 




DtBAL 



TZ221 



1,2,3, 4-f- h7 t'Kn-1,1,4,4- V F7^W7^ (VIII-1) 1.00 g 

(5 32mmol)*5J:t/^l/^^/l-I^ / * *?-/^X<r /U? u V K 1. 06 g (5. 32 mmol) 
•£> ^ y — iV7 V — J&{fcp< =f- 20ml i|ft7/V$ -^A 1. 42 g 

(10.64 mmol) ^^T^X., ^<7)& 30 #i!^Lfc 0 KJSi£3r7kzkl^ foti\ 'ftK 

^^/u-e^murio mmmz*. «tk-c^\ M g so, -eng.*. hu§«. ->vt> 

tf/U*y J±? u-7 J— m&=^*f-^.:^*y-^= 1 : 20 oWC 1 : 10) "C 

<t&90 VIII-2 £ 1.30 g (70%) 'H-NMR (400 MHz, CDC1 3 ) 8.14 

(d, 2 H, J = 8.4 Hz), 7.83 (d, 2 H, J = 8. 4 Hz) , 7.78 (d, 1 H, J = 1.8 Hz), 
7.53 (dd, 1 H, J = 8.4, 1.8 Hz), 7.40 (d, 1 H, J = 8. 0 Hz), 3.97(s, 3 H) , 
1.72 (s, 4 H), 1.32 (s, 6 H), 1.29 (s, 6 H). 

VIII-2 1.20 g (3.43 mmol) ^T/U=""'^g^T, THF 15 ml lZtfrl,X\ 
-78 °C!iTtf W Lfc* s h DIBAL 13.7ml (1 M h/l-^^Mifc, .13.7 mmol) 
HiTLto 1 N tfeBfcU: g^if /ufifli Lfc„ 
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&mm*-ki&*-?fc^\ MgS0< -CffibK. -'Wkl&lks isVlJfMfiJ.j** a ^ i- ^ 

tb-fc{k^fe-(937..5 mg) fclfcWfs Stf, DIBAL Hi •!) 0°C. 30 ^Titfc 
U "|Bl*R«>ft*ySU:J: VIII-3 & 896 mg (81 %M#fc 0 

'H-NMR (400 MHz. CDC1 3 ) 7.40 (d, 2 H, J = 8. 1 Hz), 7.34 (m, 3 H), 7.25 (d, 

1 H, J = 8.0 Hz) , 7.05 (dd, 1 H, J = 8. 0, 1.8 Hz), 5.80 (s. lH), 4. 68 (s, 

2 H), 2. 15 (br s, 1 H), 1.67 (s, 4 H) , 1.26 (s, 6H), 1.25(s, 6 H) . 
T/U^-T 4.70 g t PCC 2.65 g (12.3 mmol) £ J * 7 — U — ^fc^ 5^ ^ 

^ 10 ml (dTA^i/g&T^SU VIII-3 810 mg (2.50 mmol) 

£S*&U ->!) d-^ h ^77^- (g^^^/W-.n— *M>-V = 1 : 

7) Id J: •? -flffSiUX, VIII-4 & 798 mg (99. 7%M#fc 0 

'H-NMR (400 MHz, CDC1 3 ) 10. 14 (s,. 1 H) , 8, 00 (d, 2 H, J = 8.4 Hz), 7. 91 (d, 
2 H, J = 8.1 Hz), 7.80 (d, 1 H, J = 1.8 Hz), 7.53 (dd, 1 H, J = 8. 4, 2. 2 Hz) , 
7.41 (d, 1 H, J = 8.1 Hz) , 1.73 (s, 4 H) , 1. 32 (s,. 6 H) , 1.30 (s, 6 H) . 

itS-Wl VIII-4 790 mg (2. 47 mmol) .2, V U v?^v^^->- 319 mg (2. 72 mmol) 

^tt^h/Uxy 20 ml ld«S?SL, -^V 63 mg (0. 74 mmol) t ff6& 45 mg 

(0.74 mmol)Sr«7K \ 8 ml IdiStfg L 7titr££})Q it 120°C .lit 3 B*|BJ3t 

in, Mgso 4 -cjftTk/ftftUfc*, . ->y p-? ^77-f- (fttt* 

. ^^Hf^= L : 2)-CflfSlLt\ TZ221 £ 328 mg (32 
TZ221 : Colorless powder (fttt^^/n-^=Sf-^^) ; mp 204 °C; 'H-NMR (400 
MHz, CDClj) 8. 46 (s, 1 H) , 7. 90 (d, 2 H, J = 8. 4 Hz) . 7. 80 (d. 1 H, J = 1. 8 
. Hz), 7.60 (d, 2 H, J = 8.1 Hz), 7.53 (dd, 1 H, J = 8.0, 1.8 Hz), 7.41 (d, 
1 H, J = 8. 1 Hz) ,1.73 (s, 4 H) , 1. 33 (s-, 6 H) , 1. 31 (s, 6 H) ; Anal. Calcd. 
for C M H JS N0 :1 S, C, 71.57; H, 6.01%; N, 3.34%; Found, C, 71.28%; H, 5. 92%; . N, 
3.09%. 
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#J 22 : TZ223 (D<&f& 

1, 2, 3; 4-f F 7 t .Kn-1. 1, 4, 4- f h 7^ f ^ U> (VIII-1) t^V7 

TZ223 • ^jfiLfc. • 
TZ223 : Yellow prisms (ftBftai^/V/n-^^-^^) ; mp 189 °C;. 'H-NMR (400 MHz, 
CDCL,) 8. 46 "(bar's; 1 H) , 7.91 (s, 1 H), 7. 90 (s. 1 H) , 7. 86 (d, 1 H, J = 7. 7 
Hz); 7.81 (d, 1 H, J = 1.8 Hz), 7.70 (d, 1 H, J> 7. 7 Hz), 7.61 (t, 1 H, J 
= 7. 7 Hz), 7. 52 (dd, 1 H, J = 8. 1. 1. 8 Hz) , 7. 42 (d. 1 H, J= 8. 1 Hz) , 1. 73 
(s, 4 H) , 1.33 (s, 6H), 1,31 (s, 6 H) ;• Anal. Calcd. for C 23 H 25 N0 3 S, C: 71.57%, 
H: 6,01 %, N: 3.34 %; Found, C: 71.64 %, H: 6. 16 %, N: 3. 19 %. 

0tj 23 : TZ225 <n-£j% 

1,2,3,4-r h7t Ko-1, 1,4,4,6 * J-J^? 9 ^^1^7?^* 

/ ^-^-/uai^^/U^ p y b'^ih^mnt LT,>I 2i WMttot TZ225 

TZ225 : Yellow prisms (g^g^^P/U/n - mp 245 °C ; 'H-NMR (400 

MHz, CDC1 3 ) 8.67 (s, 1 H), 7. 91 (d, 1 H, J = 8. 4 Hz), 7. 90 (s, 1 H), 7.58 
(d, 1 H, J = 8.8 Hz), 7. 26 (s. 1 H) , 7.21 (s, 1 H) , 2. 33 (s, 3 H) , 1.70 (s, 
4 H), 1.32 (s, 6 H), 1.22 (s, 6 H) ; Anal. Calcd. for C 26 H 2: N0 3 S, C: 72.03 %. 
. H: 6. 28 %, N: 3. 23 %; Found, C: 71.87 %, H: 6. 35 %, N: 3.14 %. 

m 24 : TZ227 <Di$$L 

1,2,3,4-X h7t |'n-l, 1,4,4,6- 9 * J\^t ~7 9 U> t-< V "7 9 A-Bt^E- 
y y. f/vx^fy^ a U K£tti?§0^<t LT S 0>J 21 O^&Mo T TZ227 

TZ227 : Pale yellow prisms (g^^/U/n — -^1r>) ; mp 191°C; 'H-NMR (400 
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MHz, CDCI3) 8.40 (s, 1 H), 7.87-7. 92 (m, 2 H) , 7.86 (s, 1 H), 7.69 (d, 1 H, 
J = 7. 7 Hz), 7.59 (t, 1 H, J = 7. 7 Hz), 7.25 (s, 1 H) , 7.23 (s, 1 H) , 2.32 
(s, 3H), 1.71 (s, 4H), 1. 33 (s, 6H), 1. 22 (s, 6 H); Anal. Calcd. for G M H 27 N0 3 S, 
C: 72. 03 %, H: 6.28%, N: 3. 23 %; Found, C: 72. 21%, H: 6.37 %, N: 2.96%. 



m 25 : TZ241 O-g-Jjfc 




IX-2 R-CH,OH 
IX-3 R = CHO 

Ph 3 PCH 3 I 4:04 g (10. 1 mmol)£ 5 ml CD THF IzMffi U '-78 °CX~ n-^/HJ 
?VJ* 8.36 ml (13.4 mmol)£JJD;t 15 #!f#L7t 0 VIII-2 2. 35 g (6. 71 

tnmol) £ 12 ml CD THF tdigjft* LtllD X. 1 H#R3*g# Lfc„ S^(-7k^^Dx., 
^^^W^-C'tttiS Lfeo mmm* MgSO, TrflftTk, M'U 

D-v h (g^®e^^VU:n-^ =Jr-^>= 1:12.5) -Cffiffli Lt, IX-1 

£r 680 mg (30 %)#fc c 

'H-NMR (400 MHz, CDC1 3 ) 8. 00 (d, 2 H, J = 8. 6 Hz)., 7.43 (d, 2 H, J = 8. 4Hz) . 
7. 26 (d, 1 H, J = 8. 1 Hz) , 7. 22 (d, 1 H, J = 1. 8 Hz) , 7. 07 (dd. . I H, J. = 8. 3, 
2.2 Hz), 5.53 (d, 1 H, J = 1. 1 Hz), 5.47 (d, 1 H, J = 1.1 Hz), 3.93 (s, 3 
H), 1.69 (s, 4 H), 1.30 (s, 6 H) , 1.23 (s, 6 H). 

ft^-^ .IX-1 675 mg (2.01 mmol) £ THF 5 ml lZ.m^L\ -78 <C(^T DIBAL 6. 0 
m l (l M b^^mU, 6.0 mmol) [zMZ.* ^rCDf£0°CT- 30 ftWlW^t~o 
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MgSOj "Oft*. *BL5ta, •> y * 7 A ^ o ^-h ^7 7 -f {R»xf /U : 

n-.^df-^ v= 1:3) "^fllK LT, IX-2 & 619mg (£*lHj) 'H-NMR (400 

MHz, CDC1 3 ) 7. 35 (m, 4 H) , 7.27 (d, 1 H, J = 1. 8 Hz), 7. 25 (d, 1 H, J = 8. 4 
Hz) , 7. 08 (dd, 1 H. J = 8. 4,. 2. 2 Hz) , 5. 44 (d, 1 H, J = 1. 5 Hz) , 5. 40 (d, 

1 H, J = 1.1 Hz), 4.72 (s, 2 H) , 1.69 (s, 4 H), 1.29 (s, 6 H), 1.24 (s, 6 
H). 

ik&y>) IX-2 620 mg (2. 01 mmol).^ * / — ^7 V — 7" U> 10 ml 

PCC 866 mg (4.02 mmol)$r»D^, 1.5 B#Wjif#L-fc„ RJ&iffSrifc 

16 U y^*^*7A^Dvh^77^- (g^g^^/t- : n — -^•t:V= 1 : 8) 
f^iSLt, IX-3 428.5 mg (70%) #fc c 

'H-NMR (400 MHz, CDC1 3 ) 10.03 (s, 1 H) , 7. 85 (d, 2 H, J = 8. 4. Hz). 7. 53 (d, 

2 H, J = 8.4 Hz), 7.27 (d, 1 H, J = 8. 1 Hz), 7.23 (d. 1 H, J = 1.8 Hz), 7.06 
(dd, 1 H, J = 8.1, 1. 8 Hz), 5. 57 (d, 1 H, J = 1. 1 Hz), 5.51 (d, 1 H, J = 0. 7 
Hz) , 1.70 (s, 4 H), 1.30 (s, 6 H) , 1. 24 (s, 6 H) . 

<fc^!&XII-4 420mg (1. 37mmol) ,2.4-^TVD iSlsi?Jt>' 162 mg (1. 38mmol) 
SrSi o-C&STk 8 ml USSfflL. t^!)y^ 32 mg (0. 38 mmol) t g£g£ 23 

mg (0.38 mmol)^«S7K h/^V .4 ml IzMM Ltimm^M^X 120°C(C-r 2 B#R3 

8feV\ MgSO, T'JftTK, S^lbfC^, i/!)*V/l/*7i»^B^^77^- -(f*fifc 
^^/l>: n-^3cy->-= 1 :-4)"CaMKL-C, TZ241 £ 449.2 mg (81 %M#7c 0 
TZ241 : Pale yellow needles (gftft^^vi'/n — •= 3 P"^>') ; mp 198 X; 'H-NMR(400 
MHz, CDCL,) 8. 42 (s, 1 H) , 7.88 (s, 1 H), 7. 48 (m. 4 H) , 7.27 (d, 1 H, J = 
8. 4 Hz) , 7. 24 (d, 1 H, J = 1. 8 Hz) , 7. 06 (dd, 1 H, J = 8. 4, 1. 8Hz) , 5. 52 (s, 
1H), 5.51 (s, 1H), 1. 70 (s, 4 H) , 1.30 (s, 6H), 1.25 (s, 6 H) ; Anal. Calcd. 
for C Jtt H„N0,,S, C: 74. 79 %, H: 6. 52 %, N : "3. 35 %; Found C: 74. 59 %, H: 6. 51 %, 
N: 3. 32 %. 
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tfij 26 : TZ243 <d4&" 

m- (5, 6, 7,8- f h7t Kd-5,5,'8,8- fh7^f^2- t7 h>f/U) ^S^gg 
> f/^(EMI^ L;tiri 25 O^fe^t*o-C TZ243 £r£-J&Lfc 0 
TZ243 : Colorless powder (f^g^^^^/n-^^rl^ » ; mp 168 °C; 'H-NMR (400 
MHz, CDC1 3 ) 8. 30 (br s, 1 H), 7.85 (s, 1 H), 7.46 (m, 4 H), 7. 28 (d, 1 H, 
J = 8. 1 Hz), 7.25 (d; 1 H, J = 2. 2 Hz), 7. 05 (dd, 1 H, J = 8.1 Hz, 2.2 Hz), 
5.51 (d, 1 H, J = .0..7 Hz), 5.46 (d, 1 H, J =-1.1 Hz), 1.70 (s, 4 H) , 1.33 
(s. 6 H), 1.25 (s, 6H); Anal. Calcd. for C 26 H 27 .N0 2 S • 1/4H 2 0, C: 74.00 %, H: 
6.57 %, N: 3. 32 %; Found C: 74. 00 %, H: 6. 60 %, N: 3.36%. 

m 27 : TZ245 CO^fiJt 

Ph 3 PCH 3 I 1.09 g (2.70 mmol)£ 5 ml O THF HS^L. -78 °CT n-yf/U'J 
2.22 ml (3.56 mmoD^O*. 15 ftmW L7t 0 TZ225 <M 23 #RBJ 800 mg (1. 78 
mmol)^ 6 ml <D THF ^M^L-Xto*., 1 Z%ffllgW\^tc 0 Kfcm^Tk ^ 

•fb^ ^u^x-mm \^tz 0 mmm* M g so, i^siu *>y *><?;uj,72*? 

P7h/77^- (g^^^/U : n— ~^r1h^= 1 : 3) Lt TZ245 £ 52 mg 

(6. 5 %) it. 

TZ245 : Pale yellow, powder (BMftac^yl'/'n — .=*1r » ; mp 281 °C ; 'H-NMR (400 
MHz. CDC1 3 ) 8. 29 (s, 1 H) , 7. 84 (s, 1 H), 7.42 (m, 4 H) , 7. 12 (s, 1 H) , 7.09 
(s, 1 H), 5.83 (d, 1 H, J =1.1 Hz), 5.32 (d, 1 H,.J.= 1.1 Hz). 1.96 (s, 3 
H), 1.70 (s, 4H) , 1.31 (s, 6H), 1.28 (s, 6 H) ; Anal. Calcd. for C 27 H 29 N0 2 S, 
C: 75.14 %, H: 6.77 %, N: 3. 25 %; Found C: 74.86 %, H:6. 81 %, N: 3.33 %. 

{H 28 : TZ247 (O^ffr 

■-(5,6,7,8- f>7t Kd-3,5,5,8,8- r<y^yf/U-2- t7 K» £S# 
^/V^iij^l^^i LT^J 25 J)JfttfoT TZ247 L7t 0 
TZ247 : Pale yellow powder (I^gtrc^/u/n-^^ 1r V) ; rap 185 °C; 'H-NMR (400 
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MHz, CXI,) -8. 19 (br s, 1H), 7. 79 (s, 1H), 7.49 (d, 1 H, J = 7. 7 Hz) , 7, 43 
(t, 1 H, J = 7.7 Hz), 7.37 (d, 1 H, J = 7. 7 Hz), 7.25 (s, 1 H),7. 13 (s, 1 
H), 7. 12 (s, 1H), 5. 80 (d, 1 H, J - 1. 1 Hz), 5. 31 (d, 1 H, J = 1.1 Hz), .1. 96 
(s, 3H), 1.72 (s, 4H), 1.32 (s, 6H), 1.29 (s, 6 H) ; Anal. Calcd. for C 27 H 29 N0 2 S, 
C: 75.14 %, H: 6.77 %, N: 3.25 %; Found C: 74.85 %. H: 6.72 %, N: 2.98 %. 
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: TZ315 W-g-fifc 




TZ31S 

V V(X-l) 1.00 g (4^88 mmolk 4-3 — KgcMSt^ 
^/V 1.37 g (4.95 mmol) , tert-BuONa 549 mg (5.68 mmol) &«7k h ^ > 15 
ml l^L, 7/^>S^T, b)) * (^yy'Jf>7t F^) -^<7^^ 
^s(O) 91 mg , (R)-BINAP 139 mg (0.22 mmol) £ AH. 100 XZX* 1 B#F^m# L fe„ 
m?a^T'^^>L7tft, x-r;K'iffiLf: 0 ^$UI MgS0 4 T'Jft 
7K;^^,->II * 1'^* 7 A ^ n -7> /7 7 ^ - (SSif /kn-^ + t y = 1 : 
6)-C^SiL-C. fb^X-2 <fc 0.94 g (55%) '#7t 0 

'H-NMR (400 MHz, CDC1 3 ) 7. 92 (d, 2 H, J = 8. 8 Hz), 7. 14 (t. 1 H, J = 1. 8Hz). 
7.02 (d, 2 H, J = 1. 8 Hz). 6.96 (d, 2 H; J = 8. 8 Hz), 4.33 (q. 2 H, J = 7. 3 
Hz), 1.37 (t, 3 H, J = 7.3 Hz), 1.32 (s, 18 H) . 

fb-^feX-2 935 mg (2.65 mmol) £ffi7k-< Vif % > 10 ml tZl^^U T-fe^/U? 
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u-yj K 249 mg (3.18 nmol) . **t*y^^ 0. 5 ml £AD;L, ISt 5 ftM-ft 

jjcT?SfcW MgS0< TflJizK, J/!J-*yyv*7A?.D^>^77«(- (Btlft 

i^/U:n — -=*1fV = l:4)t»RLT. X-3 £956 mg (92%) *#fc 0 

'H-NMR (400 MHz, CDC1 3 ) 7.99 (d, 2 H, J = 8. 4 Hz), 7.39 (s, 1 H) , 7.34 (d, 
2 H, J = 8.8 Hz), 7.05 (d, 2 H, J = 1. 8 Hz), 4. 35 (q, 2 H, J = 7.3 Hz), 2.04 
(s, 3 H), 1.37 (t, I K, J = 7.0 Hz), 1.30 (s, 18 H). 

it^^O X-3 950 mg (2. .40 mmol) ^7;UiVtftT, THF 8 ml Ili^L, -78 °C 
{Z.T&WL'tetfb DIBAL 7.2 ml (1 M hJ^ ^Mifc. 7. 20 mmol) * I-IT 
Lfco 15 SJC&iK«r; 2 N i£8£lr-ai#'iA^ 'ftHx^/UTttitiLt, *r«feJB 

£&&7k-e5fcv\ MgSO, Tf'K.*', igiLtfL >>!)*^*7A/nTK/77 
^_ (ftifct^FvP : n— l:2)t*Sl Ut, {fc-g-* X-4 * 412 mg (55%) 

'H-NMR (400 MHz, CDC1 3 ) 7. 27 (m, 3 H) . 7. 04 (m, 3 H) , 6. 96 (d. 2 H, J = 1. 5 
Hz) , 4.61 (s, 2 H), 1.31 (s, 18 H) . 

ik&ti! X-4 400 mg (1.29 mmol) ^ / -^7 D -Sft^f 8 ml {djg 

ri*U Mn0 2 1.32 g (85 % ,12.9 mmol) 12 nm^.WLtc 0 

frfcm&m&^fz.'ik, mmzmmL. v/^^^A^^h^?^- (g^ 

f^^/u :n -^^^>= l:8o^-C* l:4)tfl||LTjb^X-5 ^ 184 mg (46%) ' 

'H-NMR (400 MHz, CDCL,) 9. 78 (s, 1 H), 7.74 (d, 2 H, J = 8. 8 Hz), 7.20 (t, 
1 H, J = 1, 8 Hz) , 7, 05 (d, 1 H, J = 1. 8 Hz) , 6. 99 (d, 2 H, J = 8. 4 Hz) , 6. 17 
(s, 1 H), 1. 33 (s, 18 H). 
NaH 34 mg (60%, 0.87 mmol) £ n-^iJ- >Ti5tV \ DMF 1 ml 'cLSffi Lfc. . ft 
X-5 180 mg (0. 58 mmol) £ DMF 5 ml ItMfrLXlmTL. 15 ft&W 

Lit. r^rl-g-^lLCHal 0.14 ml (2. 25 mmol) £;/]Q;imiw 1 B#P^?t# L7t 0 DMF 
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MgS0 4 . X'fSLfr. . -> y * y/U* 7A^P7^77^- (gf&^/U : n - 

^drf->= 1 :6)T-miSLT, ffr&fcj X-6 £ 173 mg (92%) t#7i c 
'H-NMR (400 MHz, CDC1 3 ) 9.75 (s, 1 H), 7. 68 (d, 2 H, J = 8. 8 Hz) , 7.33 (t, 
1 H, J =1. 8 Hz), 7.05 (d, 2 H, J =1.8 Hz), 6.74 (d, 2 H, J =8. 8 Hz) , 3.40 
(s, 3 H), 1. 33 (s, 18 H). 

<t&to X-6 170 mg (0. 53 mmol) 2, 4- V* V 62 mg (0. 53 

mmol) h^xy4il CiSL, fcXys*> 13. 4 mg (0. 16 mmol) t gfcgg? 9. 5 

mg (0. 16 mmol) £*i7K > /H V ' 1. 6 ml ^fz&Wt&toZX 120 °C(rT. 1. 5 

B#WIXgEL;fc. R*S«4:**tca#*ii*, ftB&aifvu-ettai 'Lfc. #$fcJi 
*T?ifcv\ MgSO, T-flttTK, ->!)*W7^DTh^77/- m$£ 

^=f-lVr. n -^5-tls= I : 3)-Xf*9»U-C,.TZ315 £ 197 mg (89%) f#fc 0 TZ315 : 
Yellow needles (g^I^^^/n-^^ ^) ; mp 254 Xl; 'H-NMR (400 MHz, CDC 1 3 ) 
8. 11. (br s, 1 H), 7.77 (s, 1 H) , 7. 34 (m, 3 H) , 7. 04 (d. 1 H, J = 1. 8 Hz) , 
6. 77 (d, 2 H, J = 8.8 Hz), 3. 39 (s, 3 H) , 1. 33 (s, 18 H) ; Anal. Calcd. for 
C JS H 3O N 2 0 2 S, C: 71.06%, H: 7.16%, N: 6.63%; Found C: 70.96 %, H: 7.17 %, N: 
6.81 %. 

ffl 30 : TZ317 <n^f& 





R 



NH 2 1 ) l-Ph-m-COOC 2 H 5 . /er/-BuONa 
Pd 2 (dba),, BINAP 



N 



XX 



COOCH 3 



1) DIBAL 



2) Nal; CH 3 I 



2) active Mn0 2 



X-1 



XI-1 R C H 
XI-2 R - CH 3 





XI-3 R = CH,OH 
XI-4 R = CHD 



TZ317 
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3-3— K^.S-#B^^ fvu 1.37 g (5.23 mmol) . 3, 5- is-tert-zf^f^T =■ V s 
(X-l) 1.00 g (4. 88 mmol) , tert-BuONa 549 mg (5. 68 mmol) &r*§zK h > 
15 ml CLjg^U 7/^yfitT, hU^ f^^v'yfVTt K>) ^<7v? 
£A(0) 91 mg . (R)-BINAP 139 mg (0.22 mmol) £AtU 80°C-t' 1 B#|B!'flt# L 

= 1 : 8)-C'»84LT; XI- 1 (Mfi£%) Sr 514 mg (31 %)#fc Q 

'H-NMR (400 MHz, CDC1 3 ) 7.87 (d. 1 H, J = 7.7 Hz). 7.75 (m, 1 H), 7.53 (m, 
.1 H), 7.29 (t, 1 H, J = 7.7 Hz), 7.07 (t, 1 H, J = 1.5 Hz), 6.98 (d, 2 H, 
J = 1.5 Hz), 3.88 (s, 3 H). 1.32 (s. 18 H). 

NaH 88 mg (60 %. 2.21 mmol) & n—^D-^-Cftl^, DMF 1 ml (r«^®L/c 0 it 
XI-1 (fe^.fiK^) 500mg (1. 47 mmol) £ DMF8 ml II^^LTJOi^ 15 
ft&W L/C. 3 <?i£* ^vu 0. 35 ml (5. 62.mmol) &1)\lZ-X 3 B$f B Hf L7t„ DMF £ 

oi^u : n --v^i)->= l : LO) X'mmLX v XI-2 £ 180 mg (34.5 %)# 

7t. 

'H-NMR (400 MHz, CDC1 3 ) 7.60 (m, 1 H) , 7.47 (d, 1 H, J = 7. 7 Hz), 7.23 (t. 

I. H, J = 8. 0 Hz), 7. 17 (t, 1 H, J = 1. 8 Hz) .. 7. 04 (m, 1 H) , 6. 99 (d, 2 H, 

J = 1.8 Hz), 3.92 (s, 3 H), 3. 88 (s, 3 H) , 1.30 (s, 18 H) .. 

170 mg (0.48 mmol) $r7/^*yf^T s THF 4 ml (C^U L 78 °C 

'\Z.XfltW Lte/^b DIBAL 1.44 ml (1 M h /Urn % 1. 44 mmol) * dfltfT 

L.7C 0 30 ft'ik. 2 N i&g£t-££*i2^ mmx-f-^TteSi Ufco w^^tt* 
T?j5fel,\ MgS0 4 -CHfcTk. ?£$g£?£fisL/t 0 It^jJ ^^7^7 07 ^'7 
7 ^-(^S^^^:n-^^"7->= l:3)T'1tiilbT Jk^-^ XI-3 130mg(83%) 

'H-NMR (400 MHz, CDC1 ;1 ) 7.20 (t, 1 H, J = I. 8 Hz), 7. 14 (t, 1 H,- J = 1.8Hz), 
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6.98 (d, 2 H, J = 1.8 Hz), 6.92 (s,. 1 H) , 6.81 (d, 2 H. J = 8.1 Hz) , 4. 62 
(d, 2 H, J = 5.9 Hz), 3.34 (s, 3 H) , 1.30 (s, 18 H). 

it&Vd XI-3 125 mg (0.38 mmol) 9 J — /U7 V ~ iM.it? 1 f~ ^> 4 ml 
ri> U ®t£Mn0 2 394 mg (85 % . 3.85 mmoD^SOx., i£T6.5 B*|Sli*# Lfc,- 

U ««R«r»* Ufcft, > V * ?>^t> 9 A ? ^77^- (@t 
»3i.^-/l/ : n — -^r1^ = 1 : 6) UT % .{fc^'tt XI-4 £ 43. 5 mg (35 .%) % 

3t(XI-3 £ 51 mg IS CO.. 

'H-NMR (400 MHz, CDC1 3 ) 9.92 (s, 1 H) , 7.35. (m, 1 H), 7.32 (t, 1 H, J = 7. 7 
Hz), 7.27 (m, 1 H) , 7. 23 (t. 1 H, J = 1. 8 Hz) , 7. 07 (m, 1 H) , 7. 02 (d. 1 H, 
J= 1.8 Hz), 3.37 (s, 3 H). 1.31 (s, 18 H). 

{bg-fe XI-4 65 mg (0. 20 mmol) . 2,4-^T/U *?ls 9 J*-\S 23 mg (0. 20 mmol) 
Yfr^s 3 ml UlKSfl&Lfc. ' hV*y <&y 5. 1 mg (0. 060 mmol) , Bt&' 3. 6 mg 
(0.060 mmol)£&t7k ■'h^at^ 0. 6 ml t*» 120"CT? 3.5 ^ 

8fcv\ MgS0« -?J&-7k> Lfc. at«r->!)*'^*5A-?nTh^,57 

«f — '(BSfeit^vl' : n-^^U-V^ 1 : 2)fi»t'C.' TZ317 £ 88 mg (XEfttfj). 
^fc 0 ' 

TZ317 : Yellow needles (glF^^^/W/n-^^^ V) ; mp 234 °C; 'H-NMR (400 MHz, 
CDC1 3 ) 8.41 (br s, 1 H) , 7.77 (s, 1 H), 7.22-7.57 (m, 2 H) , 7.01 (d, 2 H, 
J =1.5 Hz), 6. 89 (dd, 2 H, J = 8. 1, 2.2 Hz), 6.83 (t, 1 H, J =1.6 Hz), 3. 35 
(s. 3 H), 1. 32 (s, 18 H); Anal. Calcd. for C 25 H 30 N 2 0 2 S, C: 71.06%, H: 7.16%, 
N: 6.63%; Found C: 70.88 %, H: 7.09 %. N: 6.36 %. 
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XH-4 R - CHtOH 
XII-5 R -CHD 



NaH; CH 3 I 




XII-6 TZ32S 



2-T-5 y-5,6,7,8-> h7 k Kn-5,5,8.8- ^ > 7 * 7 * l> V (XII-1) 

1.50 g (7. 39 mmol), 4-3— K^.g-f^^^A- 1. 70 g (6. 16 mmol) . tert-BuONa 
0.83 g (8.62 mmol) £r'*Szk h/Uzn^ 30 ml C:J££»L. 7/V'=Vt^T, > l> * 

(v/^yi/'l)f>7t v^^(0) 138 mg (0. 15 mmol)$.tMR)-BINAP 

210 mg (0.33 mmol) £ r^Tl^^OxT 80°C "C Jgf£ L fc c 1B#W^, 
SrMi-Cft-^U s-rWttlilL. #t»S 'S:***^*^ Lfc. MgS.0« T'Jft 

>= 1 :«)T?*frSlL-C\ -{t&m XII-2 £ 1.38 g (64%) 

'H-NMR (400 MHz, CDC1 3 ) 7.90 (d, 2 H. J = 8. 8 Hz) , 7. 26 (d, 2 H, J = 8.4Hz), 
7. 10 (d, 1 H, J = 2. 5 Hz), 6. 96 (dd, i"h, J = 8.4, 2.6 Hz), 6.93 (d, 2 H, 
J = 8. 8 Hz) , 4. 33 (q, 2 H, J = 7. 0 Hz) , 1. 69 (s, 4 H) , 1. 37 (t, 3 H, J = 7. 0 
Hz), 1.28 (s, 6 H), 1.27 (s, 6 H). 
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L 95 g (5. 56 mmol). t:° U ^ 10 ull£S.J&*U Tir^/U 

^ d K 523 mg (6. 67 mnio 

ftgfct^-Cjfcffi U &£7k-CSfc^Lfco MgS0< T'J&Tk, ftffi 

Lfc$, fi>f)Vi3 : 7 J*<? n-^ h ^77 -f— (fi^g^^u : n-^=3r-^^= 1 : 
3j-CttJBL-C-fk"&«JXII--3 *• 1.34 g (61.5%) 

H-NMR (400 MHz, CDC1 3 ) 8. 00 (d. 2 H, J = 8. 4 Hz), 7. 32 (d, 2 H, J = 8. 8Hz), 
7. 31 (d, 1 H, J = 8. 8 Hz) , 7. 14 (d, 1 H, J - 2. 2 Hz) , 6. 95 (dd, 1 H, J = 8. 4, 
2.2 Hz), 4.35 (q. 2 H, J = 6.9 Hz), 2.05 (s. 3 H) , 1.69 (s, 4 H) , 1.37 (t, 
3 H, J = 6.9 Hz), 1.28 (s, 6H), 1.24 (s. 6 H). 

fb-^^XII-3 1.-34 g (3. 41 mmol) £ THF 6 ml U -78 tilt DIBAL10. 2 

ml (1.0 M h^^^mm. 10.2 mmol) ^^^(^*0X7t o 1 Btfflft, I N i&g£t::£ 

mm^^^-eikm urto ^mJi M g so, -ejftTk, 

*7i»^07h^77-f- (f^g^^/U : n -^^ri)-V= 1 : 2) T-m^i LT s 
#3 XII-4 £ 621 mg (59%) ^7t 0 

'H-NMR (400 MHz, CDC1 3 ) 7.24 (d, 2 H, J = 8! 4 Hz), 7. 03 (d, 1 H, J = 2. 2Hz) , 
7.00 (d, 2 H, J = 8.4 Hz), 6.89 (dd, 1 H, J = 8.4, 2.2 Hz), 4.60 (s, 2 H) , 
1.68 (s, 4 H) , 1.27 (s, 6 H) , 1. 26 (s, 6 H) . 

it-Sty) XII-4 615 mg (2. 0 mmol) / 9 J —lV7 U — mt* 8 ml l~m 

A 1 L x ?S"I4 Mn0 2 2. 05 g (85 % , 20.0 mmol) SrAPX., ^WLX* 16 &fffiWft L/- 0 

=c^/U:n-^ = 1 : 4)-ClfiilLT<b-p ! t^ XII-5 £r 271 mg (44%) #fc c 

'H-NMR (400 MHz, CDC1,) 9.78 (s, 1 H) , 7.73 (d, 2 H," J = 8.8 Hz) , 7.29 (d. 
1 H, J = 8. 4 Hz). 7. 11 (d, 1 H, J = 2.2 Hz), 6.99 (m, 3 H), 1.70 (s, 4 H) , 
1.29 (s, 6 H), 1. 28 (s, 6 H). 

it-g-ty} XII-5 150 mg (0.49 mmol) fcit/^J- f 7 / U y^^t^ 63 mg (0.54 
mmol ) ^te7kh^^-> 6 ml ti® U fcV<!Ji'>: 12. 7 mg (0. 15 mmol) i 
If 8.9 mg (0.15 mmol) £r*§7K I^Uxy 1.5 ml {Z.f£f& L-tz'fe\& %M it 120°C 
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SrfctfcKT*^ MgSO, T'flttTK, iHSHsLT TZ321 £ 178 mg (90%) 
TZ321 : Orange needles Vmt^ ^ / ^ ^) ; mp 297 °C ; 'H-NMR (400 MHz, . 
DMS0-d 6 , 30<C) 8. 69 (s, 1 H) , 7.65 (s, 1 H) , 7. 42 (d. 2 H, J = 8. 8 Hz) , 7. 26 
(d, 1 H, . J = 8. 8 Hz) , 7. 07 (d, 1 H, J = 2. 6 Hz) . 7. 06 (d, 2 H, J> 8. 4 Hz) , 
6.98 (dd, 1 H, J = 8.4, 2^6 Hz), 1.64 (s, 4 H) , 1. 24 (s, 6H), 1.24 (s, 6 H) , 
Anal. Calcd. for C 21 H 26 N 2 0 2 S, C: 70.91%, H:.6. 45%,N: 6. 89%; Found, C: 71.06%, 
H: 6. 42 %, N: 6. 88 %. 

m 32 : TZ325 (D&f& 

NaH 20 mg (60%. 0. 49 mmol) £'>«:CD n-^^>Xm^. DMF 1. ml L 
tz B Z.<DMMi&{Z.it&y!) XII-5 100 mg (0.33 mmol) ^ 4 ml <D DMF l^^LT 
■ *pit».MT? 20 ft&W^tz, ~<D^m^ CH 3 I 0.08 ml (1.28 mmol) £r#D;t, 
30 ^If^Lfc DMF £Mi£@*U ^^TK^P^-C^^^V-V-TfttttSL/Ce 

&mm*'k&*X'$cy\ M g so 4 -ca^Tk; &ms&« •>y*^*7^pv^7 

7 4- mnk^^^ : n-^df-lh 5) T-iHrgJ L T . {fc-g-fe XII-6 £ 80 mg 

(76. 5%)#/Co 

'H-NMR (400 MHz, CDC1 3 ) 9. 75 (s, 1 H) , 7.68 (d, 2 H, J - 9.2 Hz), 7.34 (d, 
1 H, J = 8.4 Hz), 7. 14 (d, l.H, J = 2.2 Hz), 6.96 (dd, 1 H, J = 8. 4, 2. 2 Hz) , 
6.76 (d, 2 H, J = 9. 2 Hz), 3.37 (s. 3 H), 1.71 (s, 4 H) , 1.31 (s, 6 H) , 1.26 
(s, 6 H). 

{t&ty! XII-6 75 mg (0. 23 mmol) , 2, A-*f~T V ]) i/^i/Jrls 30 mg (0. 26 mmol) 
$ r ffi 7 K h/Uni>' 4 ml jCSKfBL. t^lJ yy 6.0 mg (0.07 mmol) ttiftfc 12 mg 
(0. 07 mmol) &^tK > /U^ ^ 0. 75 ml [Z.^f^l.tt^W.^Mx.X 120^11 X MM L 

. fc. 30 KJSiK«r7K*iwffirii^ 'ftiiif/i'tttiiiLt.. frti&«&££ 

7KT*i5fcV\. MgSO, TJfc* / "> y 7^nT^77^- (»& 

:x?vU : n -^:*"tf-> = 1 : 2)t^iLt, TZ325 £ 105 mg (£Jtffj) 
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TZ325 : Yellow powder (g*&:xfvU/n-^*lJ- ^) ;.mp 238 °C; 'H-NMR (400 MHz, 
CDC1 3 ) 8.29 (s, 1 H), 7. 77 (s, 1 H), 7 .33 (d, 2 H, J = 8.2 Hz), 7. 33 (d, 
1 H, J = 8.4 Hz), 7. 13 (d, 1 H, J = 2. 6 Hz). 6. 95 (dd, 1 H, J = 8.4, 2.6 Hz), 
6.79 (d, 2 H, J = 8. 8 Hz), 3.36 (s, 3 H) , 1.71 (s, 4 H), 1.31 (s, 6 H) , 1.26 
(s, 6H), Anal. Calcd. for C 25 H 28 N 2 0 2 S. C:. 71. 40%, H:6. 71 %, N: 6. 66 %; Found, 
C: 71. 51 %, H: 6. 70 %, N: 6. 60 %. 

ffl 33 : TZ327 (D^f& 




XII- 1 



I ) I-Ph^n-COOC 2 H 5 . /<?r/-BuONa 
NH2 Pd 2 (dba)j, BINAP 

2) Nal; CH 3 I 



R 

P<jpy^yy COOCH3 ' )dibal 

j><^^ . 2) active MnQ 2 



xin-i R = H 
xin-2 R«CH 3 



CH, 




N^x^^R 2,4-thiazolidinedione 
pi pen dine, AcOH, A 



XIO-3 R - CH,OH 

xin-4 R = CHD 




TZ327 



3 _ 3 _ K^c&SSM 1. 24 g (4. 73mmol) ,5, 6, 7, 8-7^ h 7 t: Kn-5, 5, 8, 8- 

T h 9 ^ -yy^tVT 5 > 1. 03 g (5. 07 mmol) , tert-BuONa 571 mg (5. 92 

mmol) £*E;k h/UJiV 30 " ml • fcliS** U T/l^^mJ&T, (v^^L) 
^>Tir> >0 ^/^^i/^ix(0) 117 mg (0. 13 mmol). (R) -BINAP 177mg(0. 28 mmol) 
?rAti, 80^-^1 B#P^}f#L^o K^^^MfaST^^L, ^-^/u-C^thi L7t c 
«^^^7K-C?jtV\ MgS0 4 -CflftTk, iftfgfjL ->y*W7A^7^7 
7^- (^fe3i^/U : ^ih>-= 1 : 8)-C5tt^LT. {fc£*«5 XIII-1 £ 877 mg 
(55%) »fco 

'H-NMR (400 MHz, CDC1 3 ) 7.70 (t, 1 H, 2.0 Hz), 7.50 (d, L H, J = .7. 7 Hz), 
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7.28 .(1. 1H. J = 7. 9 Hz) , 1. 23 (d, 1H, J = 8. 4 Hz), 7.17 (dd, 1 H, J= 8. 1, 1. 5 
Hz), 7.06 (d, 1 H, J = 2.2 Hz), 6.90 (dd, 1 H, J = 8. 4, 2. 2 Hz), 3.89 (s, 3 
H), 1.69 (s, 4 H), 1.28 (s, 6 H), 1. 27 (s, 6H). 

NaH 72 mg (60%, 1. 78 mmol) £ n- ^^D" V"Cv5feV DMF 1. ml tHS»U, 

it-Sty) XIII-1 400 mg (1.19 mmol)£: DMF10 ml [zfefr L."C3JPX-> l£tj|#U 
fc 0 20 3 ^it^ f-t^ 0. 28 ml (4. 50 mmol) £r*D;t. 40 9sWft L/c„ DMF £ 

•> y - * W 5 / - (g^^^/W : n .=*r1>-> = 1:8)T^U 

LT> <£&m XIII-2 * 371.5 mg (94.5 %)#fc 0 

'H-NMR (400 MHz, CDCl a ) 7.60 (t, 1 H, 2.0 Hz), 7.47 (d, 1 H. . 7. 7 Hz), 7.25 
(d, 1 H, 8. 4 Hz), 7.22 (d, 1 H, 7. 7 Hz) , 7.08 (d, 1 H, 2.6 Hz), 7. 05 (dd, 
1 H, 8.4, 2.7 Hz), 6.88 (dd, 1 H, 8. 4 Hz, 2. 6 Hz) , 3.88 (s, 3 H) , 3.33 (s, 
3 H), 1. 68 (s, 4 H), 1.29 (s, 6 H) , 1.24 (s, 6 H). 

{ba"^ XIII-2 570 mg (1.62 mmol) ^^>W&T~<? THF 7 ml tC^?U. 
~(Dmi&$:-78°eiZXm&\^tefrb DIBAL4.87ml (1 M h/U^^?§^ v 4. 87 mmol) 

z$k*iz.ffiT^tz. 30 scfcm* 2 n m.m^€iL^, mm^^-^^m 
Ltz a ^mm^zumm. m^m^m-r.h y * *tfck-ca&K M g so< 

de-9->= l : 4 O^T 1 : 3) -CAtSS LT^ XIII-3 £ 500 mg (91%) ntz 0 

'H-NMR (400 MHz, CDC1 3 ) 7.23 (d, 1 H, 8.3 Hz), 7.19 (d, 1 H, 8.1 Hz), 7.06 
. (d, 1 H, 2.6 Hz), 6.94 (br, 1 H) , 6.88 (dd. 1 H, 8.4, 2.2 Hz), 6.84 (m, 2 
H), 4.62 (s, 2H), 3.31 (s, 3 H), 1.68 (s, 4 H). 1.29 (s. 6 H), 1.24 (s, 6 
H).. 

XIII-3 100 mg (0. 30 mmol) Sr .* ? /— /V7 D — i&it* 4 ml ^ 

S*»U Mh0 z 303 mg (85 %, 2. 97 mmol) SrflDx., IfiT 24 B#^f^L/^ 0 
U M^liLtfl, v/UAy^^^TK??^- (ft 
gfczn^yU : n .^ih>-= 1 : 9) L X" . ifc^ XIII-4 Sr 71.6 mg (72 %) 
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'H-NMR (400 MHz, CDCl,) 9.92 (s, 1 H) , 7.27-7.38 (m, 4 H) , 7.10 (d. 1 H, 2. 6 
Hz). 7.06-7,09 (in, 1 H) , 6.92 (dd, 1 H, 8. 4, 2. 2 Hz). 3. 34 (s. 3 H), 1.69 
(s. 4 H), 1.30 (s, 6 H). 1.24 (s. 6 H). 

it&fy) XIII-4 220 mg (0.66 mmol), 2,-4-f L T J I) p^^^T^ 84 mg (0. 72 mmol) 
£ffi7K 6 ml (C^® U fc*-^ U v>> 17mg (0. 20mmol) <hH?e£ 12 mg (0. 20 

mmol)^* h^^V 2ml C^f Lfc®S^iOx.t 120°ClCT 1 H^ilStt U7t 0 
R^^TKTK^a^ii^, g^g^^/^r'^ffi L/c 0 ^a/ISr&ifeTk-CSfcvv MgS0 4 

^= 1 : 3)-C-)ff§2LT, TZ327 £• 312 mg (5E*lft) ?#fc 0 

TZ327 : Orange prisms (HfI^^^/d-^ ^) ; mp 196 °C ; 'H-NMR (400 MHz, 
CDCI3) 8. 39 (s, 3 H) 7. 76 (s. 3 H) 7.31 (d, 1 H, 8. 4 Hz) 7. 27 (d, 1H, 8. 4 
Hz) 7.10 (d, 1 H. 2.2 Hz) 6. 92 (dd, 1 H, 8: 4 Hz. 2.2 Hz) 6.89 (d, 2 H, 7,0 
Hz) 6.83 (t, 1 H, 2.0 Hz) 3.32 (s, 3 H) 1.71 (s, 4 H) 1.31 (s, 6 H) 1.26 (s, 
6 H) ; Anal. Calcd. for C 2S H 2g N 2 0 ? S, C: . 71.40 %, H: 6.71 %, N: 6. 66 %; Found, 
C: 71. 15 %, H: 6. 61 %, N: 6. 44 %.. 
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#J34 : JZ331 (D^fti 




1, 2, 3, 4-T h?tK o -1, 1, 4, 4, 6- ^y^^f;t/f!7^U^ 2. 69 g (13. 3 
mnol) &mfcm% 20 ml iZ.m^ 'LX O'CiZ&M^tz* Z (OMm^ 61 % 58S£ 0: 74 
ml (16.0 mmol) *^^lw*Px.^ 0 2 B#FiH Ri^^^TKTkd^lt V tKS^^ r '!T 

? J,T'<£fo L7tm, x-r/l/T'ftaj LY-c ^mil ^ 9 , MgSO, -Oft* 

ft, ^U-C. -fb^XIV-2 £- 3. 03 g (92%) ntLo 

..'H-NMR (400 MHz, CDC l s ) 7. 96 (s, 1 H) , 7.21 (s. 1 H), 2. 56 (s, 3 H) , 1,70 
(s, . 4 H), 1.30 (s, 6 H), 1. 29 (s, 6 H). 

. {k-&!&> XIV-2 3.02 g (12.2 mmol) ^H^B^^A- 20 ml, ^ y— 30 ml lC 
?t7!>>U Pd/C 400 mg SriD A. XM^X'^fA^mM^o 6.5 8*181%, ftfe$&*iSi& L 

■fvl, :n— 1 : 4) T'figLT, XIV-3 £1. 48 g (56%) ' 



47 



WO 99/24415 



PCT/JP98/05091 



'H-NMR (400 MHz, CDC1 3 ) 6.97 (s, 1 H) . 6.61 (s. 1 H) . 3. 45 (br s, 2 H) , 2.14 
(s, 3 H)/ 1. 64 (s. 4 H) , 1.24 (s, 6. H), L 24 (s, 6 H). . 

4-3 — K^SSH-.* fVk 3. 82 g (13. 8 mmol) . it&Vo XIV-3 3. 00 g (13. 8mmol) 
fccfct/ tert-BuONa 1.55 g (16.1 mmol) Sr^Tk > V 30 ml IZI^^L, 

h U * (v^-O^!) T^T-fe h » 5* ? A (0) 320 mg (0. 35 

mmol), (R)-BINAP 480 mg (0. 77 mmol) &1)Qx.X 100 XZX 3 B#p B Hf# U/c 0 Rj£ 

i££^r&£X^.U ^-x/v-TrtettiLfCo Wm/f -c?5fcv\ M g S0< 

1 : 10) T^iLT, XIV-4 £2.04 g (40 %)f#fe 0 

'H-NMR (400 MHz, CDC1 3 ) 7.89 (d, J = 8. 8 Hz, 2 H) , 7.21 (s, 1 H), 7. 18 (s, 
1 H), 6.76 (d, J = 8. 8 Hz, 2 H), 4! 32 (q, J = 7.0 Hz, 2 H) , 2. 19 (s, 3 H) . 
1168 (s, 4 H), 1. 37 (t, J = 7. 0 Hz, 3 H) , 1. 29 (s, 6 H) 1.24 (s, 6H). 

{t:£-;4£l XIV-4 2.03 g (5. 56 mmol) ^M^^O-tHs 30 ml C^^L. Tirfvl' 
^n ^-Y K 524 mg (6. 67 mmol) 4&7k t° U v 5 ^ 1 ml £rflDx. v MfST* 2 H#^^ 
^L7t„R^{CT-fe^^ a^^T K 0. 20 ml 5ril»0 L.50°CT'4 B#P^ N 3E^ 60 °C 

X- 23 ^m^L/c. Rjr^{w7k7k^D^. m^^^x^ta i^tz 0 mmm* 2 n 

it^&TkX-^vV, MgS0 4 T'fl^TK. jftffi'bfe. SS^^y AT-'/^^iv^ 
ovh^77^- (^Bt^^^:n-^^ri7->= 1 : 4) X^fM L "C v XIV-5. £r 

I. 66 g (62 %m/c„ 

'H-NMR (400 MHz, CDC1 3 ) 7.97 (d, J = 8.8 Hz, 2 H) , 7.33 (d, J = 8. 8 Hz, 2 
H) , 7. 17 (s, 1 H) , 7. 13 (s, 1 H) , 4. 34 (q, J = 7. 0 Hz, 2 H) , 2. 06 (s, 3 H) , 
1.97 (s, 3H). 1.69 (s, 4H), 1.36 (t, J = 7. 0 Hz, 3 H) , 1. 29 (s, 6H), 1.26 
(s, 6 H). 

itS®) XIV-5 1. 62 g (3.98 mmol) Z T /l- =i' > Wi&T X' THF 10 ml Id®*? U 
~ cD^^^-78°C(^T!t^L^7jiib DIBAL11. 9 ml (1 M h^^^MB. 11. 9 mmol) 
£kJ>o< 0i7Lt o 30 J£j£r<££: 2 N i£g£t;i&£'iA^ ^3if-;W-ett 

{tiu/i, ^r^^^^TkX'^^, Mgso, -ci^Tk, mmm. *tfj\-*? J*? p 
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-7 h^77f- mm^^: L:2)T«LT, XIV-6 £ 

0.99 g (77 %)#/c 0 

'H-NMR (400 MHz, CDC1 3 ) 7.23 (d, J = 8, 4 Hz, 2 H), 7. 19 (s, I H), 7. 12 (s, 
1 H). 6. 87 (d, J = 8. 4 Hz, 2 H), 5.33. (s, 1 H) , 4.60 (d, J = 5. 5 Hz, 2 H), 
2. 20 (s, 3 H), 1.67 (s, 4 H), 1.51 (t. J = 5. 6 Hz, 1 H), 1.28 (s, 6 H) 1.22 
(s, 6 H). 

. it^-^J XIV-6 985 mg (3.05 mmol) £ / ? J — ]) — iM.it* f- \s > 14 ml {Z. 
Mfrl,, mWE Mn0 2 3.11 g (85 % \ 30.5 mmol) SrAP *L , MUX' 22 B#p B Hg4^L 

mm^>^: n-— =¥-^>= 1 :4)tiSlt; ffc^ XIV-6 «r 297 mg (30% , 
J^iN-EilX 282 mg)#fc 0 

'H-NMR (400 MHz, CDC1 3 ) 9.76 (s, 1 H) , 7. 71 (d, J = 8. 8 Hz, 2 H) , 7. 20 (s, 
1 H), 7. 18 (s, 1 H), 6.78 (d, J = 8. 4 Hz, 2 H) , 5.80 (s, 1 H) , 2.05 (s. 3 H) , 
1.69 (s, 4 H), 1.30 (s, 6 H) , 1.25 (s, 6 H) . 

{b-o-^J XIV-6 70 mg (0. 22 mmol) , 2, 4-^T V* V *s> i?7t> 25. 5 mg (0. 22 mmol) 
^r$S7K hA-^>- 4 ml ti!K»"U fc"^!? 5. 6 mg (0.065 mmol) i:gfcB& 3. 9 mg 

(0. 065 mmoDZmfr V 0.67 ml iC^ft? Lfc^j^^P^-C 120ttrX 7B# 

*-C'&V\ MgS0< T'flft*. . *X'J *>>*7A^ B7>^77/- (^g& 

ai^/U :n-^^"^^= 1 : 2)Tfflf9!iLTs TZ331 £72.5 mg (79 %M#/c 0 
TZ331 : Yellow needles ? V>/n-^ ^ V) ; mp 284 "C; »™*<^™« 3 ) 

8.31 (br s. 1 H), 7.77 (s , 1 H) , 7. 36 (d, J = 8. 8 Hz, 2 H) , 7.19 (s, 1 H) . 
7.17 (s, 1 H), 6.81 (d, J = 8. 8 Hz, 2 H) , 5.74 (s, 1 H) , 2. 19 (s, 3 H) , 1. 69 
(s, 4H), 1.29 (s, 6H), 1.25 (s, 6 H) ; Anal. Calcd. for C 25 H 28 N 2 0 2 S, C: 71. 40 %, 
H: 6. 71 %, N: 6. 66 %. 
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m 35 : TZ333 <D&f& 




XV-3R = CH-,OH TZ333 
XV-4 R - CHD 



3-3 — KSfifife^ 1. 77 g (6. 77 mmolk ffc^fe XIV-3 1. 47 g (6. 77 mmbl) 
tSiV tert-BuONa 763 mg (7.91 mmol) 4*fc7k h > 15 ml l:|^L,. 7/l' 
^KJfcTL h y * (-^^iJf VTt h» i?/<7^!7A(0) 122 mg (0. 14 
mmol), (R)-BINAP 187 mg (0.30 mmol) 4*0 X.T 100 'CT? 2. 5 -«MBtft# Ufc. K 

u 3i— ^/vctttttCfc. *f***A£*-t?ifevx M g so« t? 

J&zk, ftiffi^. i/^^*7^'u-?h^77-(- (^3i^/U : n-^^-7^^ 
= 1 : 8)"C»»U-C, fcl^ XV- 1 4- 1.45 g (61 %)#7t 0 

'H-NMR (400 MHz, CDC1 3 ) 7. 59 (t. J = 2.0 Hz, 1 H) , 7. 48 (to, J = 7. 7, 1.2 
Hz, 1 H), 7.27 (t, J = 7.8 Hz, 1 H) , 7. 20 (s. 1 H) , 7.14 (s, 1 H) , 7.04 (m, 
1 H) , 5.42 (br s, 1 H) , 3. 88 (s, 3 H) , 2.19 (s, 3 H), 1.68 (s, 4 H) , 1.29 
• (s, 6 H), 1.24 (s, 6 H). 

-ft-g-feXV-l 1.44 g (4.10 mmol) £r*Szk-'<>'1f > 16 nlU:&ft»L % Tir'TvU? 
p v -4' K 386 mg (4. 92 mmo 

L7t 0 . RjfciffUlT-fc^vU* p 7>f K 0.20ml SriifiO U 50 < CT4B#ffi| N 70°C 
^ 6 B#fflif # Ut. RJ&ifclwTkTjcSrJjD*., I^if^-Cilti L£ 0 *T8IIS& 2 N 
*»*JJ:Vfttt[*"C«lcV\ MgSO, -ClftTKs jftttLfc. ioV t\sij =7 
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a h ^77^- (g^g^^ : h-^3-^> = 1 : 2)t-^Lt, XV-2 £ 

1.37 g (85 

'H-NMR (400 MHz, CDCL.) 8.00 (s, 1 H) . 7.82 (br d, 1 H) , 7.45 (td, J= 8.0, 
2.2 Hz, 1 H), 7.37 (bt, J = 8.3 Hz, 1 H), 7. 19 (br s, 1 H) , 7.15 (s. 1 H), 
3.88 (s, . 3 H), 2.10 (s. 3 H) , 1.96 (s, 3 H) , 1.69 (s, 4 H), 1.27 (s, 12 H). 

{t^XV-2 1. 37 g (3. 49 mmol) £T/t^'>-g&T,. THF 8 ml C^' L, -78 °C 
!ltf#L^^ ( b DIBAL 10. 5 ml (1 M /H>gl! 10.5 mmol)£r*3>o< K> ffi 
TLTto 30 fcltm* 2 N i&B£{;L-&#*j2^K gm^^^T'Witrl L7c 0 Gffi. 

2 N i&mis£Tf±S&*X-&c^\ MgSO, -CH&tK, teffife. > U * f J^ts V ± 
;n'7 (Htif/U:n-^fy= L:3)fS|[Lt; it&Vo XV- 

3 ^ 0.91 g (81 %>#7t 0 

'H-NMR (400 MHz, CDC1 3 ) 7.21 (t, J = 7. 7 Hz. 1 H) , 7.20 (s, 1 H) , 7.12 (s, 

1 H), 6. 92 (s, 1 H), 6.82 (m, 2 H) , 5.35 (br s, 1 H), 4.62 (d, J = 5. 8 Hz, 
2H), 2. 19 (s, 3 H), 1.68 (s, 4 H) , 1.59 (t, J = 5. 8 Hz, l H),1.28(s. 6 H) , 
1. 23 (s, 6 H). 

it-fr®) XV-3 900 mg (2.79 mmol) * / -^7 V —i&it*^^ 12 ml \ZM 
7i>U fe^MnO, 2.86 g (85 % , 27.9 mmol) £rflO MfcX' 15 B#p B ^ft^Lfz 0 

5£^^ : n-^^-^>= 1 : 8)-CmSlL-C. ifc-g^ XV-4 £ 119 mg (13 %) 
'H-NMR (400 MHz, CDC1 3 ) 9.92 (s, 1 H) , 7.37 (t, J = 7. 7 Hz, 1 H) , 7.31 (m, 

2 H), 7,18 (s, 1 H), 7. 15 (s, 1 H) , 7.09 (m, 1 H) , 5.48 (br s, 1 H) , 2.19 
(s, 3 H). 1.68 (s, 4 H), 1.29 (s, 6 H) , .1.24 (s, 6 H). 

{t^-^XV-4 115 mg (0.36 mmol), 2,4-f7y' V -y >i/1r ^ 84 mg (0.72 mmol) 
^teTX V^=^> 8 ml HmML-. fcV*!J 9.2 mg (0. 11 mmol) t fFg£ 6. 4mg 

(0.11 mmol) ^te7Kh/U^>- 1.1 ml l^ffift? L/z^Hl^^D^T 120°CIwT 7 

fcv v . MgSO, X'85i7K, i«MS&, •> 'J # >r/U77 7A*a-vh^"7^- (mm^-f- 
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A>:n-^ *-^V = I :2)tHgLt > TZ333 £ 138 mg (92 %)'&tl 0 
TZ333 : Yellow needles (mk^+As/n-**-?^) : mp 223 °C; 'H-NMR (400 
MHz, GDC1 3 ) 8. 29 (br s, 1 H), .7. 75 (s, 1 H) , 7.30 (t, J = 8. 1 Hz, 1 H) , 7. 17 
(s, 1 H), 7.15 (s, 1 H), 6. 93 (m, 2 H) , 6. 81 (m, 1 H), 5.43 (s, 1H), 2.19 
(s, 3H), 1.69 (s, 4H), 1.30 (s, 6H). 1.24 (s, 6 H) ; Anal. Galcd. for C 25 H 28 N 2 0 2 S. 
C: 71. 40 %, H: 6.71 %, N: 6. 66 %; Found, C: 71. 20%, H: 6.76 %, N: 6.65 %. 

fftj 36 : TZ335 <D&f& 

NaH 40 mg (60%, 1.01 mmol) &'>fW n- — ^r-^^T'SfeV\ DMF 1 ml kzmM 
LtZo -(DmMmi^ XIV-7 216 mg (0.67 mmol) £ 6 ml (D DMF LTJJDi . 

M-e 20 ^Jt^bTtc SJ&ffil- CH 3 I 0.08 ml (1.35 mmol) feflOai, 30 ftfrW 
Lfc. "DMF .&i*BE»*U TK^^B^-C^fb^^^v-C'tSttiLfc. m««r*tt^c 
T?a=V\ MgS0« -CjfibK,-**a\ ->y*^*7A^nT^77^- 

: n — .^ih^= 1 : 4)T?»»U-C; XIV-8 & 140 mg (62 
'H-NMR (400 MHz, CDC1 3 ) 9.73 (s, 1 H) , 7. 67 (d, J = 8. 1 Hz, 2 H) , 7.20 (s, 
1H), 7.03 (s. lH), 6.54 (br s. 2 H) . 3. 30 (s, 3H), 2.04 (s, 3 H), 1.69 (s. 
4 H), 1.31 (s, 6 H), 1.23 (s, 6 H). . 

XIV-8 130 mg (0. 39 mmol) . 2. 4-^T V V V 45 mg (0. 39 mmol) £ 

ffiTK Yi\s^S 6 ml ■|C!B»L, fcV* U 9. 9 mg (0. 12 mmol) 7 mg (0. 12 

inmol) trfll* h 1.2 ml (^^? L7t^^^nxL-C 120°Cir TiSoft Lfc, 6 H# 

•l\ MgSO, -CJ&tK, ftttft. 'f !J *^*7i*?nv h ^ — -mfk^f-fc ■■ 

n _^^^^= L : 3) tiiLt, TZ335 £ 145 mg (86 

TZ335 : Yellow powder (&it* f-\s's/t 9 / -/W) ; mp >300 °C; 'H-NMR (400 
MHz, DMSO-d,, 30^G) 12.30 (br s, 1 H) , 7.63 (s, 1 H), 7. 39 (d, J = 8.4 Hz, 
2 H), 7.29 (s, 1 H), 7.09 (s, 1 H); 6.53 (d. J = 8. 3 Hz. 2 H), 3.29 (s, 3 
H), 1.99 (s, 3H), 1.65 (s, 4 H),. 1.27 (s, 6 H) , 1.21 (s, 6 H) , Anal. Calcd. 
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for C Z6 H 30 N.AS, C: 71.86%. H: 6. 96%, N: 45 %; Found, C: 71.60%, H: 6.99%, 
N: 6. 67 %, 

ffl 37 : TZ337 <D-£f& 




TZ337 

XVI-2 R = CH,OH 
XVI-3 R = CHO 

NaH 146 mg (60% . 3. 65 mmol) £'>ftc7) n- ^=¥1*- ^-CiftV \ DMF 1 ml 
ffilstlo Z<7)mmmz XV-1 855 mg (2.44 mmol)£ 12 ml (D DMF t^fgrt> LTJD 
;t. ItBT' 20 $Hfc#L7t. fcltmi- CH 3 I 0.30 ml (4. 87 mmol) X. , 1 «# 
WH*#Lfc. DMF fe«fcJE'e*L/*«:*Px.-Ctfi^k^^^^'T?tfcttJL^. OT^ 
MgS0 4 T-8ft7K, ;>U*^7i^B7 ^77^- (ft 

gb^fvi' : n -^^H^^= l : 10) t?»»UT, XVI- 1 3r 788.5 mg (89 %)t#fc D 
'H-NMR (400 MHz, CDC 1 3 ) 7. 34 (d, J = 7. 7 Hz, 1 H), 7.30 (m, 1 H) , 7.17 (s, 
1 H), 7.16 (t, J = 7. 7 Hz, 1 H), 7.04 (s, 1 H) , 6.59 (dd. J = 7. 4, 1.8 Hz, 
1 H), 3.88 (s. 3 H), 3.25 (s. 3 H) , 2.04 (s, 3 H), 1. 68 (s, 4 H) , 1.30 (s, 
3 H), 1. 22 (s, 3 H). 

XVI-1 750 mg (2.05 mmol) ^7/^>i)^T, THF 7 ml (w <fc tf> U -78 °CC: 
XffiW^tetfb DIBAL 6.16 ml (1 M IwU^VfgtfS. 6.16 mmol) £f& * CliffiT L 
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t„ 30 ft®., RlSr££r 2 N ftK^^/Cttiti Lfc. ?fttl|* 

Jfci&Tk T'SfeV n % MgSO, -CflftTK , ftttft , ^*^*7M B^h/77rf- (ft 
SfcLfvU : n-^**^= 1: 2) Ut, XVI-2 & 616 mg (89%) 

'H-NMR (400 MHz, CDCl n ) 7.16 (s, 1 H), 7.14 (t, J = 7. 7 Hz, 1 H) , 7.04 (s, 

1 H), 6.68 (d, J = 7.3 Hz, 1 H), 6.58 (s, 1H), 6.41 (dd, J = 8.1, 2. 2Hz. 1 
H), 4.60 (d, J = 5. 8 Hz, 2 H), 3.22 (s, 3 H) , 2.06 (s, 3 H), 1. 68 (s, 4 H). 
1.52 (t, J = 5.9 Hz, .1 H), 1.30 (s, 6 H). 1.21 (s, 6 H). 

XVI-2 610 mg (1. 81 mmol) * ? 9 J ->^7 V ^ 8 ml (Zjf^U 

fgtt MnO, 1. 85 g (85%. 18.1 mmoD^Dx., MfcX* 30 B#RHi£# L7^ 0 RS&JR 

^:'n-^*f^= 1 : 10)- T'ft^LT. XV-3 423 mg (70%) ^fc e 

'H-NMR (400 MHz, CDC 1 3 ) 9. 91 (s, 1 H) , 7.28 (t, j"= 7.3 Hz, 1 H) , 7.18 (m, 

2 H) , 7.07 (m, 1 H) , 7.04 (s, 1 H) , 6.69 (dd, J = 8. 4, 2.6 Hz, 1 H) , 3.26 
(s, 3 H), 2.05 (s, 3 H), 1.69 (s, 4 H) , 1. 31 (s, 6 H) , 1. 22 (s, 6 H). 

XV-3 415 mg (1.24 mmol), 2, 4-^T */ V *Syi?-*rls 145 mg (1.42 mmol) fe 
ffi^ h /yxj/- 10 ml Cl-ffiU^ tf^< I) 'jis 32 mg (0. 37 mmol) kWttik 22 mg (0. 37 
mmol) £«S7K 4 ml t^fi? L fc»iR it 120*Cl-XJt« Lfc. 6 

Rj£iS&**i:L&£i&^ tttti^-CtAWUfc. *Tt»li*:fc*gzKT&v\ 
MgSO< -CflftTK, ftffift, ->!J*y/l/*7^BT|>/77^ (KKxf/U:n- 
^^-^>= i : 3)-CW*lLT\ TZ337 £ 504 mg (94 %)?#7C. 
TZ337 : Orange crystals (Rtt^fvU/n-^df-tf- ^) .; mp 219 °C ; 'H-NMR (400 
MHz, CDC1,)8.22 (br s, 1H), 7.74 (s, 1 H) , 7.27 (t, J = 7. 7 Hz, 1H), 7.04 
(s, 1 H), 6.80 (d, J = 8. 4 Hz, 1 H), 6.64 (dd, J = 8. 0, 2. 2 Hz, 1H) , 6.48 
(s, 1 H), 3.26 (s, 3 H), 2.05 (s, 3 H), 1.70 (s, 4 H) , 1.32 (s, 6 H), 1.24 
(s, 6 H) ; Anal. Calcd. for C 2S H 3O N 2 0 2 S, C:.7l. 86 %. Hi 6. 96%, N: 6. 45 %; Found, 
C: 71: 65 %, H: 7. 16 %, N: 6. 75 %. 
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011.38. : VSSkW 

4 KfcLt Am80 [4- [ (5, 6, 7, 8- fl7t K n -5, 5, 8, 8- ff7^f/l"2- 

* *>i»/<*>f VU] SScJ&SBfe&ffl^fc. HN#MB}M£&jk^BJ&}* HL-60 

(NBT)wa5c«JWJ3tlti9*iJ3tCfc. WT^d* L7t5^bL^&3J&c7}fi|-£-(%) f± 
NBTjt7cfig*»?>imiLfc"b<^t?*>5. 

; i^»i-5««ftff«j»'*.*iW*>fc. TZ9i jo jra* Tzi8i i*m&xi>ffltiift{m 

ff>?£tt&fc83fiL-CV^ 0 TZ201 l±-t*ve*-^(±jS&«:»fc/j:v>34^ 

.5 Am80 OStt^Jfpf&J LT^to 
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(E) 4*fffl¥ 9-48771 Tf£-flx5C^^ $ IH<>^i?t*yf 7/!J 

5. tfctSfO/cftlr N-'<>^l*iLt TZ105 &£-J$U 




TZ105 



II-2 ((F'J 4 #B8) 150 mg (0. 60mmol) tr^TK^O'ir >- 12 ml -lw®jB L , S0C1, 358 
mg (3.01 mmol) IzMtlX 14 B#P B lil^L/c e S0C1 2 mm*m*^ 
is-gls 10 ml CLSgyiiL, 4-h !J7^n' < ^l'7 5V 106 mg (0.60 mmol) . 

MTKeyv 1 ^ 1 mi ^aox.-c^s.t- 1 Bt?mtftw Lt-o K&m^^nfr^tz 2 n 
^irii, mk^T'^x-mm^tzo ^mm^-k^xm^. M g so 4 t^tk, it 

n3sL/t?&s y^^A7i*?n7|^77^ (g^g£^/V : n-^*U- >= 3 : 
2)T-ft$^LTTZ105 £ 128 mg (52 %) '&tz„ 

TZ105 : Colorless needles {mt^-^/n-^ ^) ; rap 204 °C; 'H-NMR (400 
MHz, DMSO-d, , 30 °C) 9. 23. (t, 1 H, J - 5. 9 Hz), 8.10 (s, 1 H), 7.97(d, 1 



WO 99/24415 



PCT/JP98/0S091 



H, J = 8.7 Hz), 7.83 (s. 1 H) , 7.76 (d, 1 H. J = 8. 7 Hz), 7.70 (d, 2 H, J 
- 8.1 Hz), 7.65 (t, 1 H, J = 7. 7 Hz), 7.55 (d, 2 H, J = 8. 0 Hz), 4.59 (d, 
2H, J = 5. 9 Hz); Anal. Calcd. for CH^N^SF,, C: 56. 16%,H: 3.22%, N: 6.89%, 
Found C: 56.36 %, H: 3. 04 %, N: 6.98 %, 

BfrizE u-fc hl-60 ^jja^fflv^/c^^^-fcv^, tzios #itmmm&% 

tf$T. it#i"5U^y^ K Am80 <bi2W£&l££ ^^o/r 0 

r. <a#1&l::*jv^f± TZ185 9 cti^i^t f 
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-C(=CHR'°); -CO-, Xtt -NR"- Tg^nSS R 6 , R\ RVRVR' 0 , 

TIE^-^5t(II) : 
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